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for fighting snow . . . 


LINNS DOMINATE THE FIELD | 
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LINNS with LINN-FRINK Snow Plows provide 
fast, economical plowing . . . even 
in drifts like the above 





Almost hidden from sight behind a heavy, crusted motive power provides drawbar of 45,587 Ibs. . . . 
drift on this back country road, yet LINN never torque, 610 ft. Ibs. . . . sufficient to open up the 





falters . . . comes through with power to spare . . . most paralyzing drifts. And maximum speed is 11.8 
opens the road wide and clean . . . and does it M.P.H. . . . for quick plowing, and double-quick 
faster and cheaper! time on the return. 

Note LINN'S wide, flexible tracks which enable LINN LINNS are available with either gasoline or Diesel 
to grip firmly . . . without slipping. Note the ballast engines, and can be furnished with either manual or 
body which permits carrying the correct amount of full hydraulic snow plows. Be sure you have all the 


ballast for any condition. Then remember LINN'S facts. Write today. 


THE 
MANUFACTURING CORPORATION 


Li Rh MORRIS, NEW YORK 





REPRESENTED IN: Glens Falls, N. Y. New Haven, Conn. Roanoke, Virginia 
Baltimore, Md. Greenwood, Miss. New York, N. Y. Shrewsbury, N. J. 
Boston, Mass. Huntington, W. Va. Paducah, Ky. St. Louis, Mo. 
Cleveland, Ohio Knoxville, Tenn. Pittsburgh, Pa. Sioux Falls, S. D. 
Dallas, Texas Los Angeles, Cal. Port Carbon, Pa. Skowhegan, Maine 
Denver, Col. Minneapolis, Minn. Portland, Ore. Spokone, Wash. 
Fairport, N. Y. Mt. Clemens, Mich. Providence, R. I. Worcester, Mass. 








Turn to pages 63-65 for descriptions of helpful booklets and catalogs. 
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This material is a continuation of 


data on snow fighting methods and 
equipment, the first portion of which 


appeared in our October issue. 


HE Frink 1175S is for Chevrolet, 

International and other light 

trucks, and is designed for light 
plowing and patrol work, and espe- 
cially for snows a little too heavy to 
be handled efficiently with a blade 
plow. The 118S is similar, but a foot 
wider for larger trucks with dual 
rear tires. The 147S is for the same 
size trucks as the 118S, but is a foot 
narrower, is heavier and has a higher 





Snow Control Equipment 
and Methods 


moldboard. The 1485S is 8 ft. wide, 
otherwise the same as the 147S. The 
158S is still heavier and is designed 
to handle freshly fallen snow up to 
5 ft. deep, or packed and crusted snow 
up to 3 ft. deep. The 1685S is largest 
and heaviest of all, being designed 
for the most difficult jobs. 

Sargent has a large line of V plows, 
these including the Sargent-Interna- 
tional and the Sargent-Cletrac con- 
version groups. The conversion groups 
consist of a bulldozer and a snow 
plow, which are interchangeable with 
each other and have a common power 
unit and hook-up. This saves dupli- 
cation of power units. When the trac- 
tor is equipped for snow plow use, the 
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Sargent One-Way Speed Plow patrolling a country road 
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change to a bulldozer for summer 
construction can be made without any 
change in the hydraulic power unit. 
A tractor equipped for a bulldozer, 
requires the bolting on of two more 
valve sections and two more contro! 
levers. 


Sargent V plows are equipped with 
convertible moldboards: that is, the 
upper part of the V moldboard is 
hinged at the deepest part of the 
curve. The upper part of the mold- 
board can be set in any position from 
straight up to almost flat forward. On 
fast plowing this keeps the snow off 
the windshield, and in deep banks 
permits the snow to “roll” properly. 

A “city” type plow, especially de- 
signed by Sargent for plowing over 
manholes, has the V supported 4 
inches off the pavement by three fixed 
height oscillating runners. For clean- 
ing the pavement surface, this can 
be followed by a one-way trip plow, 
or a center scraper. This V unit is 
interchangeable with the “City Pa- 
trol,” a one-way trip blade. 


For Class A (1%-ton) trucks, the 
5-V-1 is supplied by Sargent. This 
has a ground cutting width of 7 ft. 
6 ins. and weighs, with underframe, 
1750 Ibs. For Class B (2-ton and 
larger, conventional chassis), there 
are 4 units with hand hydraulic lift 
and four with power hydraulic lift. 
The former include the 10-V-1, 10-V- 
2, 10-V-3 and 10-V-4, cutting 7 ft. 
6 ins. to 9 ft., and weighing 1580 to 
2800 pounds. The power lift plows 
are the 30-V-1, 30-V-2, 30-V-3 and 
30-V-4, of approximately the same 
weight and dimensions. 









Allis-Chalmers “K-O” tractor working in Wisconsin 


For Class C (all sizes and all makes 
with projecting frames) trucks, there 
are four sizes available with hand 
hydraulic lift, four sizes with type A 
power hydraulic lift, and four sizes 
with type B power hydraulic lift. The 
type A lift is more powerful, and is 
especially valuable when wings are 
used. 

Parsons Co. V plows are the LV4 
and the V-3. Each of these clear a path 
8 ft. 6 in. wide, and are 3 ft. 6 in. 
high at the front. The V-3 is the larger, 
weighing 1,600 pounds, without at- 
tachments, while the LV4 weighs 
1,300 pounds. These plows are de- 
signed for heavy, fast work and for 
use with the heavier types of trucks. 
The Parsons plow illustrated was 
furnished last year on the following 
four wheel drive trucks: F. W. D., 
Oshkosh, Indiana, Coleman, Walters 
and Hug. This plow is a heavy duty 
V, with right hand wing, both plow 
and wing being hydraulically con- 
trolled. 

This year Parsons is equipping all 
‘plows with an improved hand control, 
or as an alternative an improved type 
of power hydraulic control. 

Galion furnishes V plows, especial- 
ly for service with their large line of 
motor graders and maintainers, thus 
providing additional snow fighting 
equipment. Because of their power and 


weight, such graders and maintainers 
are well adapted to heavy work: also 
for use with a reversible blade for 
urban plowing, removing ice, etc. 
V-type plows are made by Austin- 
Western in three sizes, one for 1% and 
2-ton trucks and two for 3-ton trucks. 
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of the wings is greater. All models are 
operated by hand hydraulic controls 
located in the truck cab. These V plows 
use the same underframe attachments 
as the one-way and reversible plows 
already described. 

Three V models are made by Baker 
for use with trucks, these being design- 
ed for light, medium and heavy work. 
Baker also makes a line of heavy-duty 
V-type plows for Allis-Chalmers trac- 
tors; the 247 plow, designed for the 
Allis-Chalmers M tractor, weighs 2400 
pounds without wings; the 230, for the 
A-C K and KO tractors weighs 6165 
pounds without the wings; the 241 plow, 
for the A-C L or LO tractors for the 
heaviest type of plowing, weighs 10,000 
pounds without wings. Wings add about 
40% to the weight. 

Riddell makes a V plow, to work with 
the Warco 33 motor grader, which 


Case Tractor with Frink V Plow 


The former weigh 660 pounds and the 
latter 1200 pounds for the standard 
and 1010 pounds for the high model, 
all weights excluding the attachments. 
For the small truck, the width of cut is 
8 ft., the nose height 2 ft. 2 in.; on the 
larger standard model, width of cut is 
9 ft. 1 in. and the nose height 3 ft. ; on 
the high model, width of cut is 8 ft. and 
nose height 3 ft., but the upward flare 


weighs 1385 pounds without attach- 
ments. Adams also has a V plow de- 
signed for the Adams motor graders 
Nos. 50, 51, 301 and 151, which is 
slightly larger and heavier, weighing 
about 2100 pounds. 

Good Roads V plows are made for 
114-ton trucks and small wheel trac- 
tors (No. 510); for 2% to 3%-ton 
trucks (No. 520) ; for 3 to 4-ton trucks 





Parsons V Plow used by lowa Highway Commission 
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(No. 560); and for 5-ton and heavier 
trucks (No. 570) ; also three additional 
models that vary slightly from those 
listed. All have hydraulic lifts. 


Leveling Wings 


Leveling wings are attached to 
trucks as adjuncts to snow plows. The 
wings bevel and trim off the tops of the 
side banks of snow, carrying this back 
and spreading it out so as to reduce the 
tendency to drift. When the snow depth 
is not too great, they may be lowered 
to the road surface and used as aux- 
iliary plowing blades, thus widening the 
cleared way; also for plowing the 
shoulders where the plow itself cannot 
well go. Wings have controls so that 
they can be swung out or in, raised or 
lowered as desired. A brace holds the 
wing from the truck body, in working 
position ; but when a solid obstruction is 
hit, as a curb, culvert wing wall or man- 
hole cover, the wing automatically trips, 
then returns to its former position. 

One wing is usually considered suf- 
ficient, as the other side of the highway 
can be “winged back’ on the return 
trip; but in freshly fallen snow, not too 
deep, the use of two wings—one on 
either side—permits clearing a space 
12 to 16 feet wide and eliminates the 
necessity of a return trip. 

The best place to mount wings de- 
pends somewhat on the type of truck and 














Above: Cleveland tractor and Sar- 
gent plow opening Wolf Creek Pass, 
Colo. 


Baker V Plow clearing road 
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somewhat on the wing itself, but gen- 
erally it should be mounted well for- 
ward. Frink attaches wings on rear- 
wheel-drive trucks, just back of the 
cab; and on four-wheel-drive trucks, 
to the cab itself. Good Roads recom- 
mends rear mounted wings for rear- 
wheel-drive trucks and front mounted 
wings for four-wheel-drive trucks. 

Sargent recommends front wings 
because they plow cleaner and do not 
reduce traction for the truck by per- 
mitting snow to fall between the V 
and the wing, and also states that this 
arrangement requires less power, piles 
snow higher and will handle heavier 
side banks. This firm makes many 
types of wings, including a tripping 
wing especially designed for plowing 
on highways through congested areas 
where manholes are common. 

Wings are furnished by many of the 
manufacturers of plows. Frink has a 
very complete variety—fourteen dif- 
ferent types, most of which are front- 
mounted wings, the various sizes hav- 
ing a height at the front ranging from 
21 to 24 ins., a height at the rear of 26 
to 35 ins., and lengths from 7 to 12 ft. 
Sargent, Good Roads, Wausau, Bros, 
American, Ross and Baker also manu- 
facture wings. 

Additional information on snow 
fighting and ice control appears on 
pages 46 to 51, this issue. 
——— 
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Experiences with Excessively Corroding 
Sewage Gases at El Centro 


By PHILIP W. KNIGHTS 
City Engineer of El Centro 


HE sewage of El Centro, 

Calif., possesses character- 

istics which, fortunately, are 
unusual if not unique in their in- 
tensities. They have caused three 
deaths and practically destroyed 
sewers costing more than a quar- 
ter of a million dollars. 

El Centro is situated about ten 
miles north of the Mexican border 
and approximately midway be- 
tween the east and west boundaries 
of California; roughly, in the cen- 
ter of what was once known as the 
Colorado desert but which irriga- 
tion has transformed into the Im- 
perial valley. Its elevation is about 
50 feet delow sea level, and it and 
the entire valley drain northward 
into Salton Sea, 275 feet below sea 
level. 

The city was incorporated in 
1908, with a population of about 
500; grew to 3,500 in 1915, and is now about 11,000. 
A sewer system, with the sewage pumped to a farm 
three miles away, was begun in 1908. In 1915 the 
city, jointly with the city of Imperial, four miles 
north, built a joint outfall sewer 8.5 miles long dis- 
charging into New River, with an Imhoff tank about 
1,000 feet from the stream, which cost $325,000. The 
outfall was a single-ring brick sewer 33 inches di- 
ameter, except for the 1,000 feet from Imhoff tank to 
river, which was concrete. It was laid at depths reach- 
ing a maximum of 30 feet. 

In 1925, when the writer was appointed city engineer 
of El Centro, there were complaints of a serious odor 
nuisance along the outfall, which he and the sanitary 
engineer of the State Board of Health, R. F. Goudy, in- 
vestigated. We found that the sewer was badly decayed 


Philip W. Knights flow the 


and disintegrating. Mr. Goudy re- 
ported: “Analysis clearly shows 
that the mineral sulphates of the 
original water supply were being 
attacked and hydrogen sulphide 
gas was being created in sufficient 
quantities to cause odor over many 
square miles of adjacent territory.” 
The sulphuric acid resulting from 
this gas had so seriously at- 
tacked the mortar in manholes and 
sewer that “the structural safety of 
the manholes and probably the up- 
per portion of the sewer itself has 
been greatly impaired.” This sup- 
position was confirmed the follow- 
ing year, when a section of the con- 
crete pipe collapsed; and in 1931 a 
section of the brick sewer col- 
lapsed and completely stopped the 
sewer, causing the sewage to over- 
adjoining fields. An 

extensive investigation showed that 
the entire line from the outlet back to within about 
1.5 miles of El] Centro was badly disintegrated, and 
breaks of varying dimensions continued to occur at 
intervals. In fact, the entire line, for the most part, was 
pitted in the upper two-thirds of the section with holes 
varying from a brick or two to several feet in length. 
Over some of the larger holes the soil had caved in and in 
a number of places, particularly under irrigated fields, 
underground caverns up to 30 feet in diameter had been 
formed, with only a thin roof of soil remaining over the 
apex. These holes were repaired as they revealed them- 
selves, but by 1933 it became evident that further repair- 
ing would be throwing good money after bad and, with 
the advice of Koebig & Koebig, consulting engineers, 
we decided to abandon the entire line and build a new 
outfall. 


Constructing the new outfall in bad ground 
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There were many interesting features connected with 
| the repair work performed during this period and our 
efforts to prevent further deterioration. Mr. Goudy had 
recommended that the sewer be thoroughly cleaned out 
and that all the manholes and the sewer be washed down 
once or twice a month with water or sewage, or that the 
sewage be backed up to fill the entire sewer ; and to scrub 
all manholes and line them with gunite. If this did not 
prove effective, the only remedy seemed to be “‘to treat 
the sewage either with ferrous sulphate to absorb all the 
hydrogen sulphite formed or to add copper sulphate to 
kill all the organisms which reduce the mineral sul- 
phates.” 

Chemical treatment would be very expensive, and 
the flushing was tried. We devised a hinged wooden 
plug to fit into the barrel of the sewer which could be 
inserted through the manholes, causing the sewage to 
back up until it rose in the manhole several feet above 
the sewer, when the plug was removed. The entire line 
was flushed in this way in sections and the flushing was 
repeated at intervals but this failed to stop the disin- 
tegration. 

In 1926, when the outfall near the river collapsed, we 
relaid it with 24 inch vitrified clay pipe with “Petrolas- 
tic’ joints, by-passing the Imhoff tank, one wall of 
which was almost eaten through. 

When the break in 1931 caused a complete stoppage 
of the sewer, men with ropes attached and equipped with 
long poles forced a hole into the sewer just below the 

break, to receive the sewage and prevent the flooding of 
the fields; but while this lowered the flood, there was so 

much mud and silt in the pipe that it still stood about 
) 2 feet above the top of the sewer. By making a-hole in 
: the sewer 50 feet below the break and raking out the 
mud in the sewer the level of the backed-up sewage was 
lowered but only about a foot. 

It was in the effort to remove the remaining deposit 
that the first loss of life occurred—that of James Shan- 
non, sewer foreman in charge of the work. He knew the 
sewer, had been in it many times and knew the gases 
and their effects as a result of considerable experience. 
He carried a gas mask, but used it only when he believed 
it necessary. (If you have worn one of these masks when 
it is 100° and something in the shade and found yournose 
itching and the sweat running into your eyes, you can 
readily understand his aversion to using it.) With the 
idea of flushing the mud out of the sewer by the plug 
method already described, he entered a manhole (which 
happened to be along the State highway) using a tripod 
with block and tackle to lower both men and materials, 
since the manhole steps had all been eaten away by the 
gas-formed acid. After remaining in the manhole some 
twenty minutes he came up for fresh air, saying the gas 
was getting much stronger, returned for five or six 
minutes and came up groggy and staggering and sent 
the truck to the city for some soda solution to stop the 
smarting of his eyes, leaving with him an experienced 
helper and an inexperienced Mexican. Shannon per- 
mitted no one but himself to go into dangerous places, 
but consented to let the experienced man go into the 
manhole to get some tools. He collapsed almost at once 
and Shannon went down to rescue him, but after tieing 
him to the tackle rope, himself collapsed. The Mexican 
and a passing motorist pulled out the assistant, who re- 
covered. But before word could be got to me and Fire 
Department inhalators placed in an ambulance and 
driven 6.5 miles to the manhole, 25 or 30 minutes had 
elapsed and Shannon was dead. Just about a year later, 
two men, one a consulting engineer from San Francisco, 
who wished to make a study of the disintegration action, 
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were found dead in a manhole a few miles from the city. 
They had been warned in San Francisco against enter- 
ing the sewer without first contacting me and arranging 
for suitable equipment, but my first knowledge of their 
proposed visit was a notification by telephone that their 
bodies had been found. Blood transfusions and inhala- 
tors were ineffective in restoring them—they were prob- 
ably already dead. No one knows just what happened, 
but apparently one man went down with a rope tied 
around him, the other tried to pull him up when he 
passed out but the rope slipped off ; then the second man 
went down to retie the rope and he too was overcome. (A 
warning from this incident is: Never depend upon a sin- 
gle loop around a body to pull an unconscious man out 
of any place.) 

Following Mr. Shannon’s death the city council au- 
thorized the purchase of a 2800 gpm gasoline motor- 
driven pump and 1200 ft. of 8 inch irrigation casing, 
and a truck on which the entire equipment could be car- 
ried. By use of this we could pump sewage around a 
break, from a manhole above to one below it. In repair- 
ing the breaks that were continually occuring, we used 
sections of sheet metal pipe of slightly smaller diameter 
than the sewer, which were inserted into the sewer at the 
break and used as a form around which a reinforced con- 
crete patch was built; as many of the pipe forms being 
joined together by telescoping as the length of the patch 
made necessary. Later, when it was known that the sewer 
would be abandoned, the breaks were repaired with red- 
wood planking. In making these repairs the gases were 
a serious danger. Manholes were opened above and be- 
low the break and blowers installed, but the latter were 
not always effective; sometimes they set up cross cur- 
rents that seemed to produce more gas than fresh air. 
Men working in the break were watched carefully and 
shifts changed frequently. And naturally the mixture 
of mud and sewage was a nasty mess. Often openings 
had to be made into the sewer at 50 ft. intervals for 200 
ft. or more for removing the deposit; and usually the 
surrounding soil was saturated and required extensive 
sheeting. 

The new outfall decided upon carries the sewage 
from the northeast corner of the town to a pumping 
plant, which raises it about 16 ft., thence by gravity to 
New River by the most direct route. A PWA loan and 
grant for $290,000 was obtained, bonds being voted in 
October 1935, contracts awarded in February 1936 and 
the project completed in October 1936. The design was 
based on an estimated population of 30,000 in 1955. The 
per capita flow, by actual measurement, averaged 120 





“Crater” in an irrigated field formed by collapse of sewer 
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gpd and the peak flow was 175 gpd. Per capita water 
consumption, including water for lawns and shrubs, 
reaches 250 gpd in summer. 

The problem of present and future disposal was 
given much thought by Mr. Koebig, Mr. C. G. Gillespie, 
State Sanitary Chief, and myself.Our final conclusions 
were that the present sewage flow could be disposed of 
by dilution in New River but that it is probable that in 
the next ten or fifteen years some method of treatment 
would be required. 

The outfall line is twenty-seven inches in diameter, 
with a total length of seven miles, and has a slope of 1.10 
feet per 1000. It leaves the plant at a depth of six feet 
and reaches New River bank at a depth of twenty-two 
feet. The probable recurrence of gas and acid attacks 
meant, of course, that all elements exposed to sewage 
must be constructed of materials suited to resist these 
attacks, and every effort was made to design the new 
outfall and sewage pumping plant as nearly acid-proof 
as possible. The plans and specifications call for a 27- 
inch vitrified clay line, with G-K Compound joints; the 
use of sulphate-resisting cement, and the coating of 
all inner surfaces of manholes and wet well with Inertol 
paint. Manhole steps of special alloy were used. It was 
found, by test, that a cast-iron step containing 0.62% 
nickel would make an acid resisting alloy. 

The pumping plant consists of a dry well and wet well 
thirty feet deep equipped with one 600 g.p.m., one 900 
g.p.m., and one 1200 g.p.m pump, all electrically driven 
and controlled by a float operating a selector which cuts 
in the 600 gallon pump at a predetermined level, cuts 
out the 600 gallon pump and cuts in the 900 at the next 
level, cuts out the 900 gallon pump and cuts in the 1200 
at the next level and, if the sewage in the wet well still 
rises, both the 600 and 900 gallon pumps are cut back 
in, and all three pumps operate until the sewage is re- 
duced to the lower level. 

There is also installed a 2800 g.p.m. gasoline-driven 
pump for emergency use (the same pump bought in 1931 
with which to by-pass breaks). Also there is a small 
sump pump to handle floor and under floor drainage. 

Most operations of the sewage pumping plant are 
transmitted by signal wires to the city water plant two 
miles distant. Through the signal system, lights will 
‘indicate which pump is operating and, through the 
‘Venturi meter, the rate of flow. An alarm signal opera- 

‘ted by a float will sound at the water plant should the 
sewage in the wet well rise to a point above the three- 
pump level. 

It is the intent that this plant be automatic in its 
operation and require only daily inspection as to its 
condition. Any special requirement or emergency will 
be handled by the water plant crews. Its use lessens the 
depth of sewer excavation for some six miles by sixteen 
feet. Also it provides sewage facilities for the western 
and southwestern expansion of the city which formerly 
were not available. It can be adapted to serve any future 
treatment methods. 

The actual cost of the project was $283,990.13 as 
compared to the estimated cost of $290,022.36. 





Methane Explosion in Waterworks 
Reservoir 


When referring to safety precautions, miners work 
on the assumption that anything can happen and it 
appears that this also can be applied to the waterworks 
field. On the morning of August 12, an explosion 
wrecked the concrete storage reservoir at Clinton, 
Illinois. Apparently for a number of years the wells 
furnishing the city water supply discharged methane 
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gas with the water but because of the air-lift type of 
pumping equipment the gas was apparently dispelled 
at each of the discharge basins at the wells before flow- 
ing into the reservoir. The change in type of pumping 
equipment discharged the water directly in the reser- 
voir, where gas apparently accumulated, and while cut- 
ting a hole in the reservoir wall for new piping it is 
presumed that a spark, possibly occurring by strik- 
ing a re-inforcing bar, ignited the gaseous mixture. 
Although considerable damage was done no one was 
injured.—/rom “Over the Spillway,” bulletin of the 
Illinois Dept. of Public Health. 





Construction of Lease of Quarry by Road 
Contractor 


An agreement between a quarry owner and a road 
contractor that the former would lease the quarry to the 
latter for 2 cents per ton was conditioned on the road 
contractor’s obtaining the contract for resurfacing a 
road for which he had bid. It provided the agreement 
would be void if the contractor did not get the contract. 
The contractor secured the road contract, but took no 
stone from the quarry. In an action for breach of the 
agreement he contended there was no contract. The 
Kentucky Court of Appeals held, D. L. Walker & Co. 
v. Lewis, 287 Ky. 107, 101 S. W. (2d.) 685, that the 
question was, under the evidence, whether it was the 
understanding between the parties that the quarry 
owner would later, if requested, give the road contractor 
a lease on the quarry on a 2 cents per ton royalty basis, 
leaving it to the option of the contractor to decide 
whether it would accept the lease and the stone, in which 
case the jury should find for the road contractor, or 
whether the agreement was conditioned alone on 
whether or not the road contractor was awarded the 
contract to build the road, in which case they should 
find for the plaintiff quarry owner. The jury found for 
the plaintiff. 


PWA Field Staff Reorganization 


Beginning November Ist, the State offices of the 
P.W.A. were abolished and the field staff reorganized 
with a set-up of seven regions, as follows: 

Region No. 1—New England and the Middle At- 
lantic States. 

Region No. 2—Wisconsin, Michigan, Illinois, Indi- 
ana, Ohio, W. Virginia. 

Region No. 3—Virginia, Kentucky, Tennessee, N. 
Carolina, S. Carolina, Georgia, Alabama, Mississippi 
and Florida. 

Region No. 4—Montana, Wyoming, N. Dakota, S. 
Dakota, Nebraska, Minnesota, Iowa and Missouri. 

Region No. 5—Colorado, New Mexico, Kansas, Okla- 
homa, Arkansas, Louisiana and Texas. 

Region No. 6—California, Nevada, Utah and Ari- 
zona. 

Region No. 7—Washington, Oregon, Idaho. 

The Directors of these regions as appointed are as 
follows: 1—Maurice E. Gilmore. 2—David R. Ken- 
nicott. 3—Howard T. Cole. 4—Robert A. Radford. 5— 
George M. Bull. 6—Kenneth L. Godwin. 7—Claude C. 
Hockley. 

The Engineers are: 1—George P. Stowitts. 2—For- 
rest M. Logan. 3—Stanley H. Wright. 4—(Not yet ap- 
pointed). 5—Alexander Allaire. 6—William C. Ham- 
matt. 7—Ross A. Gridley. 

These regional staffs take over the administration of 
nearly 3,000 projects of a total estimated value of ap- 
proximately $2,000,000,000 still under construction, 
contract or allotment. 
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A Subterranean Reservoir at 
Billings, Montana 


By A. L. HEWETT 
Superintendent, City Water Department 


HE City of Billings, Montana, 

about 23,000 population, has 

several suburban districts, well 
improved and consisting of fine mod- 
ern homes, which it supplies with do- 
mestic water. A large number of these 
districts are supplied by direct pres- 
sure from the city mains, but part of 
the city lying on the slope of the 
mountain to the north, although an 
excellent residence district, is at a 
higher elevation than the present city 
control reservoir which lies at the 
north edge of the city. 

Within this area is one district, 
District No. 25, well built up with 
modern, highclass suburban resi- 
dences, covering a territory approxi- 
mately two and one-half miles long 
and a mile wide, most of which lies 
along the slope of the mountain at an 
elevation above the city reservoir and 
which therefore cannot be supplied 
with water by direct pressure from the city. The dis- 
tribution system in this district was built by an im- 
provement district and paid for by the property lying 
therein, to which the City Water Department under- 
took to furnish an adequate supply of domestic water 
at a pressure sufficient to give satisfactory service. 

The northern limits of this district are defined by 
what is known locally as the “Rimrock’”—a vertical 
ledge of rock outcropping at the upper edge of the 
slope, which is on an average about 100 feet high, with 
the top of the ledge standing approximately 300 feet 
above the city reservoir. 

The proper pressure for this district called for a 
reservoir 200 feet or more above the present city reser- 
voir. This rimrock came at approximately this elevation, 
and it seemed necessary to build a storage reservoir at 
the foot of the rimrock, as a reservoir located at the top 
of the rimrock would give too much pressure. 


Intermediate Reservoir 


Winter temperatures at Billings fall so low that, in 
designing a storage reservoir, safeguards must be taken 
to protect water from freezing when it is stored in a 
quiescent state. Considering this and the fact that the 
demands of this district would be such that the water 
would remain in the reservoir, at least during the night 
hours, in a quiescent state, it was determined to use 
adequate means to protect the water stored for this 
district so that it would not freeze. A solution of the 
problem was adopted which is rather unique, but an- 
swered all of the requirements. 

It was decided to build this reservoir by driving a 
tunnel back into the ledge of rock at its base some 70 
feet long and excavating in the solid rock a spherical 
hole 33 feet in diameter. The reservoir so excavated 





A. L. Hewett. Supt. Billings Water 
Department 


gives a pressure of 210 feet in the 
upper part of the district to be sup- 
plied and approximately 270 feet pres- 
sure along its lower edges. There is 
a roof of solid rock above the reser- 
voir 55 feet thick and the minimum 
thickness between reservoir and face 
of ledge is 54 feet. This would seem 
to eliminate any chance of freezing 
during the extreme low temperatures 
had in the winter months. 

The distribution system for the dis- 
trict was connected to the reservoir 
by carrying one of the mains through 
the tunnel and into the bottom of the 
spherical reservoir. After the pipe 
had been laid in this tunnel, the tun- 
nel was blocked off with a heavy con- 
crete wall, and the inside of the res- 
ervoir was sealed with gunite and 
waterproofed. A check on the leakage 
of this reservoir shows that the loss 
of water from it is practically neg- 
ligible, which is an important consideration. 


Airport District 

A city airport is located on the mesa at the top of 
the rimrock less than a quarter of mile north of its 
edge and at an elevation approximately 80 feet above 
the top of the ledge. It was thus impossible to supply 
both Suburban District No. 25 and the airport from 
the same pressure system, as a proper pressure for 
the district would not carry water to an elevation 
that would reach the city airport. 

A separate system was built for the airport district, 
and a standpipe 15 feet in diameter and 55 feet high 
was built to provide ordinary service, while fire pressure 
is provided by a direct-pressure pump which would 


Subsurface reservoir, viewed from entrance to tunnel 
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operate only during fires. The water for this airport 
district is taken from the reservoir just described by 


sinking a well to it from the top of the rimrock and * 


pumping from it by means of a deep-well pump, which 
lifts it into the standpipe. The pump head of this pump 
and the pipe lines are located in a frost-proof pit ex- 
cavated in the solid rock. 


The Pumps 


The installation of the two booster pumps for these 
districts did not justify the water department in using 
a full-time operator to take care of them and they are 
arranged for automatic operation, the equipment being 
checked as occasions require by the regular operator 
from the city. 

The winter temperatures make it necessary to protect 
these pumps from freezing, and this was accomplished 
by building each pump in a pit below the ground level, 


Wider Highways for 


ECORDS of traffic accidents in California show that 

the percentage of overtaking accidents or sideswip- 

ing, is in excess of the approaching type of accident. 

Evidently more clearance is needed. Experience and 

observation both confirm the conclusion that a ten-foot 

traffic lane is no longer adequate for modern highspeed 
traffic. 

The California Division of Highways has adopted a 
new standard of construction for state highways which 
provides for an increased width of lane. The present 
ten-foot lane is to be widened to a basic eleven-foot 
width, making the two-lane roadway 22 feet wide instead 
of the previous 20 feet. 

A standard of 11-foot width of lane for three-lane 
highways has also been adopted and these will be de- 
signed to provide for future expansion mto four-lane 
divided highways with minimum loss of investment. 
The multiple lane highway of four lanes or more will 
be a divided highway providing for two roadways in 
each direction with a dividing or separating strip be- 
tween them. The standard of construction adopted for 
these roads is a 12-foot width of lane for the inside lane 
adjacent to the dividing strip and an 11-foot width for 
the outside lane. The inside lane of 12-foot width will 
provide more freedom for the car traveling in this lane 
while passing and greater freedom and mobility in case 
of crowding. The outside lane does not require this 
additional width since it has a shoulder still available to 
maneuver upon in case of necessity. 

Only a relatively small percentage of California high- 
ways will be of the divided type. The majority of the 
roads will always continue to be two-lane roads since 
that width will accommodate the traffic requirements 
based on the volume and character of traffic using them. 
Planning of the narrower roads now constructed must 
consider their ultimate development in order to prevent 
waste of some parts of the pavement. 

To conform to this additional width of pavement on 
the roadway, the width between curbs of structures such 
as bridges and grade separations is also being increased. 
The additional width provided is two feet beyond the 
edge of the pavement lanes. 

In other words a bridge on a two-lane highway having 
a 22-foot width of pavement will be 26 feet wide be- 
tween curbs and the clearance on a structure on a divided 
roadway will be 27 feet between curbs for each roadway. 

Designs have been and are being developed for this 
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which pit was lined by double aircell building tile, 
which has effectively eliminated sweating in the pit. 
The operation of this pump pit in winter temperatures 
shows that it is entirely safe from freezing. 

The system was designed and built under the direc- 
tion of the writer, with E. H. Dunmire, associated with 
Black and Veatch of Kansas City, as the designing 
engineer. 

The project was built largely with WPA labor, with 
the department furnishing the necessary equipment and 
materials, and the actual cost of the project can not be 
determined on account of the various agencies con- 
tributing toward its construction. 

The rates provided for the sale of water in the 
several districts are based on the cost of procuring the 
water in the city distribution system of Billings, and 
adding thereto the additional costs of carrying the 
water to the successive levels for each of the districts. 


Safety in California 


widened pavement and also for the divided type of 
roadway, both for new construction and for the adapta- 
tion of existing pavement to the ultimate design of 
divided roadway. In these designs provision is made 
for the full use of existing roadway and pavement and 
for the progressive development to a greater capacity 
leading t.ward the ultimate section, with a minimum 
loss or waste of what already has been installed. 

The designs include three-lane roads using the new 
standard width of lane. These three-lane roads are 
being built to make them easily adaptable to future 
expansion into the divided type. This design consists 
of building two lanes of permanent pavement separated 
by an intervening lane of lighter type construction. 
The middle lane can then be converted into a dividing 
strip without appreciable loss and will serve in the 
meantime as a traffic lane for passing until traffic volume 
requires the increased capacity. This type of construc- 
tion, characterized by the contrasting color of the sep- 
arate lane, has a decided controlling effect on the opera- 
tion of vehicles since it definitely demarks the separate 
lanes in which they are to travel. 

A minimum width of four feet has been adopted for 
the separation strips on the divided roadway. This width 
is the least that can provide adequate clearance and 
safety against hazard for vehicles traveling in opposite 
direction. It will be applied on many multiple lane roads 
since it conserves space and can be installed in adapting 
existing pavement to the divided type with less loss of 
existing pavement. In many cases, too, it will not require 
additional width of right of way, which would be ex- 
pensive especially where considerable improvement of 
adjacent property has occurred. 

This minimum width of separation strip requires some 
positive means of making it effective. This is accom- 
plished by construction of curbs. A curb will prevent pro- 
miscuous use of this central strip but it should not be 
too high and should have a reasonable amount of slope 
so that it will not present an additional hazard. 

The design of the curb adopted for this purpose is 6 
inches in height above the surface of the pavement with 
a batter of 4 inches in this 6 inch height. The installation 
of the curb will depend upon the width of the division 
strip. Where this strip is of sufficient width to permit 
safe operation of the vehicle, the curb can be omitted. 
Studies at present indicate that with division strips of 
20 feet or more in width curbs will not be necessary. 
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Laying Cotton 
Fabric on 
Nevada Roads 


O DETERMINE the practicability 

of using cotton fabric as a future road 

construction material, the Nevada De- 
partment of Highways recently completed 
the installation of this material as a rein- 
forcing surface layer over a_ three-mile 
stretch of the Pyramid Lake highway in 
western Washoe County. The project, car- 
ried out with the cooperation of the United 
States Bureau of Public Roads, was in the 
nature of an experiment, and the first of 
its kind to be undertaken in Nevada. 

The experiment was limited to four sec- 
tions approximating one mile each. One 
section was treated with the fine mesh, 
lightweight material, another with medium 
grade, while a third was treated with coarser 
and heavier material. A fourth contiguous 
section, of similar length, was marked off 
and given identical road surface treatment 
minus the cotton membrane. This fourth 
section is expected to provide a basis for 
comparison of results under very similar 
traffic conditions. 

The bituminous wearing surface consist- 
ed of the application of emulsified asphalt 
and crushed rock or gravel screenings, re- 
inforced with cotton membrane, placed 
upon a compacted oil-treated road surface 
of uniform grade and cross section. 

The existing surface was scarified and 
reshaped to eliminate all depressions and 
irregularities. Sufficient water was applied 
to facilitate compaction, after which the 
surface was rolled with a power roller. 

After the surface was properly shaped 
a prime coat of asphaltic road material of 
the slow-curing 1A type was spread over 
the surface width of twenty feet at the rate 
of one-quarter to one-third gallon per 
square yard and allowed to dry. The sur- 
face was then swept free of all loose ma- 
terial by using either hand or power brooms. 

After the prime coat became thoroughly 
dried a tack coat of approximately one- 
eighth gallon of penetration emulsion was 
applied. Immediately after the tack coat the 
cotton membrane, which comes in rolls of 
approximately 500-foot lengths, was spread 
longitudinally in overlapping strips, cov- 
ering the full width of the primed surface. 
Crushed rock or gravel screenings was 
then spread on the cotton membrane rein- 
forcing material at the rate of approxi- 
mately twenty pounds per square yard. A 
second application of penetration emulsion 
was then made at the rate of one-quarter 
to three-eighth gallon per square yard. 
Crushed rock or gravel screenings were im- 


































































Above—Spreading the penetration emulsion on the Pyramid Lake road preliminary to 

laying the cotton fabric. When the oil has set for a short time, cotton membrane sheets 

are spread over the surface in 500-foot longitudinal strips with eight-inch overlapping 
edges. 


Below—Three stages in the process of laying cotton membrane. Top, fabric unrolling 
from the spindle as it is moved forward; center, surface appearance after cotton has 
been laid; bottom, spreading gravel, later power-rolled, on top of the fabric. 









18 


mediately spread at the rate of ten pounds per square 
yard, and swept lightly with a power broom, after 
which the surface was rolled with a self-propelled 
roller. 

To facilitate the laying of the cotton membrane the 
maintenance section of the highway department de- 
vised and built, in the Reno shops, a mobile unit light 
enough to be hauled by two workmen. Upon this, re- 
ceptacles for spindles were fastened. One cotton roll, 
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being comparatively light in weight, was placed on 
the spindle and mounted on the rear of the mobile drag 
unit. This was then drawn forward, the fabric unrolled, 
and two workers, one on each side, trampled the edges 
of the fabric into proper alignment. As much as 1,800 
feet of the cotton-treated surface was finished in one 
day. Data and illustrations are furnished through the 
courtesy of Nevada Highways and Parks, official pub- 
lication of the Nevada Department of Highways. 





Cleaning Rapid Sand Filters With SO, 


phur dioxide (sulphurous acid) has been tested 

at Baltimore’s Montebello filters, under arrange- 
ments with James W. Armstrong, engineer of that 
plant. The tests were made during June 28 to July 2, 
1937, inclusive, on one of the 60 rapid sand units which 
have a capacity of 4 mgd each. The conclusions reached 
were that ‘‘a large rapid sand filter can be cleaned by 
the use of sulphur dioxide introduced through the un- 
derdrains up into the sand and gravel bed, within a 
few days with a minimum of labor and at comparatively 
reasonable cost.” While the cost was more than had been 
anticipated, it was thought that “in view of the sim- 
plicity of the application, the efficiency derived, with 
the filter being out of service such a short time, it pos- 
sesses economical merit compared with the cost of re- 
moving the entire bed and cleaning it mechanically.” 

The water treated on these filters contained in 1936 
an average of 0.5 ppm of iron, 3.2 of magnesium, 9.7 
of calcium, 5.2 of sulphates, and other minerals: a total 
of 62.4 ppm dissolved solids. Prior to 1930 manganese 
coating accumulated on the sand as no attempt was 
made to remove it from the water; but since then the 
water has been treated with lime and ferrous sulphate 
which has precipitated the manganese and kept it 
a minimum in the applied water, allowing only a slight 
amount to reach the filter beds. Before this SOze treat- 
ment the sand in the bed treated had a deep brownish- 
black color and was sticky enough to be moulded wet, 
and stained the hands brown when rubbed between 
them. The gravel had a black, pasty coating about % 
in. thick. There was a thin coating of mud or loam on 
top of the sand bed which in some sections had pene- 
trated several inches into the sand. Several fair-sized 
mud balls and ridges were prominent. Preceding the 
SOs treatment the filter was given a back-washing of 
4% minutes, during which the water rose unevenly 
through the sand, indicating some quiet or inactive 
wash-water outlets or mud ball interference. 

The beds are regularly cleaned by backwashing at 
the rate of 3 cu. ft. per minute per sq. ft. The sand is 
usually cleaned by injector about every two years at a 
cost of approximately $50 per filter. The gravel has 
been dug out and cleaned in a revolving screen once in 
16 yrs. at a cost of $400, the filter being out of service 
two or three weeks. The underdrains have never been 
cleaned since the plant was built 22 yrs. ago. 

After the SOs treatment the sand was clean, bright 
in color. The two bottom layers of largest gravel still 
showed good-sized areas of partly loosened or semi- 
dissolved, typical black, pasty coating, but with a long- 
er soaking period or a higher velocity of wash water it 


A METHOD of cleaning filter beds by use of sul- 


is believed this coating would have been eliminated, for 
it was easily washed off. 

Primary interest was in removing the coating on the 
sand and gravel, which was chiefly iron and manganese. 
The sand was tested for these both before and after 
treatment, with the following results: Iron—before 
treatment, 26.61 lb. per ton; after treatment, 0.08 Ib. 
Manganese—before treatment, 9.94 lb. per ton; after 
treatment, 1.99 lb. 

In using the SOz in this test it was added as a liquid 
in three doses, starting with a weak one (0.20% of the 
sand voids) to note the action and avoid any corrosive 
action; following this with 0.63% and finally 0.97%. 
First lowering the water to the bottom of the gravel, 
the SOx was introduced and water added through the 
underdrains until the level was above the top of the 
sand. This was left in 16 to 21% hrs. and the filter 
then backwashed three times. The wash water of the 
third wash after the third application was still a light 
brown color with some fine floc. The filter was then 
operated through the rewash for an hour, washed, 
operated for an hour, washed again (for 7% min.) 
operated for an hour, washed for 6% min., and then put 
into service. 

The approximate cost was $1.56 for sulphur diox- 
ide (1,950 Ibs.), $19.26 for wash water (2.435 mg) 
and $15 for labor; a total of $190.26, or an average 
of $1.18 per cu. yd. 

The test was conducted or witnessed by E. S. Hop- 
kins, principal chemist of the Montebello filters; 
J. G. Patrick, inventor of the method, of the West Vir- 
ginia Pulp & Paper Co.; another representative of that 
company; a representative of the Virginia Smelting 
Co., which furnished the SO2; and four representa- 
tives of the Freeport Sulphur Co., which is interested 
in developing a small sulphur burner for making sul- 
phurous acid to be used for the same purpose as the 
liquid sulphur dioxide. 





Filling a Tank With Sludge Gas 


The Green Bay, Wis., sewage treatment plant utilizes 
the gas from its digestion tanks, in connection with 
which it uses a gas tank—a “Hortonsphere” (a spheri- 
cal container) 50 ft. in diameter. As sludge gas and 
air, mixed in certain proportions, is explosive, instead 
of discharging sludge gas into the air-filled container 
when putting it into service, exhaust gas from the gas 
engines was used to fill it, and when the COs had dis- 
placed the air, it was in turn displaced by the sludge 
gas, since the mixture of these two is non-explosive. 
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Routine Sewer Cleaning Better Than 
Emergency Cleaning 


tion ; an ounce of prevention, not a pound of cure. 

A preventive system of maintenance is always 
less costly than a curative system of restoring service 
after failure, for when service fails, the curative mea- 
sures must be handled as an emergency without proper 
scheduling of time and equipment. 

In the City of Newark, N. J., sewer cleaning is car- 
ried on as a routine maintenance operation, and a system 
of continuous sewer inspection and cleaning has been 
evolved under the direction of the Superintendent of 
Sewers. 

With 360 miles of sewers to maintain, an inspection 
crew of six men carry on a regular schedule which in- 
sures careful inspection of all sewers at least once a 
year. Two men working together can check the condition 
of the smaller pipe sewers by observing the flow and 
the accumulations of deposits at manholes. On the larger 
concrete or brick sewers a four-man crew handles the 
inspection, the inspector walking through the sewer 
itself with an electric battery hand lamp and carefully 
inspecting all conditions. 

There is always the possibility of danger to men in 
such sewers, both from toxic gases in some locations, and 
from lack of oxygen even where no toxic gases are 
present. In the Newark Department the safety of the 
men entering the sewers for inspection is safeguarded 
by providing this crew with a Homelite portable blower, 
which provides positive ventilation which eliminates 
hazard from gas or lack of oxygen and enables the in- 
spectors to carry on their work according to a regular 
schedule without delays, danger or discomfort. 

The method used is as follows: 

Two adjacent manholes are opened and the blower 
set up to force fresh air into one of these manholes. This 
air blows through the section of sewer between the man- 
holes clearing all gases out through the other open man- 
hole, and providing a constant flow of fresh air in this 
section of sewer. It is then safe for the inspector to enter 
and walk through this section. The blower unit and 


G toa; cleaning should be a maintenance opera- 








Above—Blower removed from manhole, windlass set up for cleaning. Right— 


Power-operated windlass 


gasoline engine weigh only 70 pounds, and are easily 
moved as the inspection progresses. 

From the inspectors’ reports, a schedule is made up 
for the cleaning crews so that they may go from one 
location to the next without lost time and with the short- 
est routing from job to job. 

The smaller sizes of sewers are cleaned by dragging 
a swab through them. These swabs are of a type de- 
signed by the Newark Sewer Department and are made 
up in their own shops in the different diameters required 
for different sized sewers. The swabs consist of a bole 
of wire wound on a steel bar core. Holes are drilled 
through the bar and several bolts or pins placed through 
as anchors to hold the outside part of the swab. On this 
core is wound discarded wire of all kinds (old bed 
springs, fence wire, hay wire) until a bobbin shaped 
bole of the proper size is formed. 

For the cleaning operation a windlass is set up at each 
of two adjoining manholes. Then with sewer rods, the 
cable from the lower windless is brought through the 
pipe. This cable is then attached to one end of the swab, 
and the cable from the upper windlass attached to the 
other end of the swab. The swab is then pulled through 
the sewer from the higher to the lower end. A hose is 
attached to a nearby hydrant and water turned into the 
upper manhole to flush after the swab. 

To speed up the operation of drawing the swab 
through and to minimize the labor, a power winch may 
be used to operate the windlass, although the work is 
usually done by hand. The driving unit which is shown 
turning the windlass in the illustrations is powered bv 
a small portable electric drill. Electricity is supplied 
by a portable generator, which may also be used tc 
supply electricity for light on extension cables for re- 
pair work in the sewers. (The Newark Department is 
not equipped with this unit, the accompanying pictures 
being taken at a demonstration of a Homelite unit on 
this work. ) 

After the swab has been pulled through to the lower 
manhole, it is lifted out of the way and dirt and roots 
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that have been brought down are removed from the man- 
hole to a dump truck. Roots up to 72 feet in length have 
been pulled from sewer pipes with these swabs. 

The cleaning crew for the large sewers consists of 
seven men, including the driver of the dump truck. 
These sewers are cleaned by sending men down into the 
sewer to shovel dirt into a wooden pail, carry the pail to 
the manhole and then hoist it to the surface. Here again 
the portable blower is used to insure the safety and com- 
fort of the men. In the vicinity of tanneries, chemical 
works, and laundries, such a blower is particularly 
needed to clear out the fumes and supply fresh air. The 
department had experience, some years ago, with men 
being overcome by gas in sewers, but fortunately with- 
out any fatalities. Since equipping both the inspection 
and cleaning crews with blowers for ventilation, how- 
ever, there have been no accidents of this type. 

Records kept for several years show that an average 
of three cubic yards of dirt per working day is removed 
from the Newark sewers. As a result of their regular 
routine of inspection and cleaning, no great accumula- 
tions are ever present in even the largest sewers; the 
sewers are kept clean—not cleaned after trouble has de- 
veloped ; and it is found to pay in actual cost of main- 
tenance, as well as in better service provided. 





Rapid Method for Sampling 
Bituminous Surfacings 
By I. HVIDBERG 


XAMINATION of samples from finished bitu- 
E minous surfacings usually comprises determina- 

tion of the bitumen content, the void content, and 
the grading of the stone. The work of extracting the 
binder and separating fine mineral matter is trouble- 
some, and the calculation of the void content from five 
experimental results, namely, content of bitumen and 
stone, and specific gravities of these constituents, and 
the original density of the specimen, is unsatisfactory. 
In a method described by Nellensteyn and Loman the 
voids are determined without first finding the bitumen 
and stone contents. 

At the Danish Road Laboratory, the author has used 
a method of estimating the bitumen content which avoids 
the extraction process. A combination of the two methods 
is now described, whereby voids and bitumen content 
can both be determined in the one apparatus, on the 
same test specimen. The apparatus consists of a glass 
bottle with a neck having a minimum internal diameter 
of 40 mm. In the neck is fitted a glass stopper carrying 
a glass tube about 10 cm. long and about 15 mm. in 
inside diameter. The top of the tube is in turn closed 
by a glass stopper. Midway up the glass tube is a 1,000- 
c.cm. mark; on each side of the mark are graduations 
of 0.5 c.cm. 

A piece of the surfacing weighing about 800 g. is 
taken and its density determined in the usual fashion. 
The sample is placed in a temperature of about 160° 
C. for 15 min. and then cut into small pieces, which are 
placed in the apparatus and weighed. The bottle is 
filled with carbon disulphide to the bottom of the neck, 
and the stoppered apparatus is then agitated mechanic- 
ally at the rate of 2 to 3 inversions per min. After 20 
min. agitation the apparatus is filled with carbon di- 
sulphide to the middle of the glass tube, when it is 
agitated for a further 5 min. 

Apparatus and contents are next weighed and left 
for 20 min. in water thermostat at 20° C., whereupon 
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the volume of the contents is read. The specific weight of 
the material, and hence the void content of the speci- 
men, can now be calculated from the weight of the test- 
piece and specific gravity of the carbon disulphide used. 
Two 25-c.cm. samples of the liquid are withdrawn and 
each is evaporated in a tared nickel dish. The bitumen 
obtained is weighed, redissolved in carbon disulphide, 
transferred to quartz crucibles and ashed. From the 
mean figure for the ash-free bitumen the total bitumen 
content of the test-piece is calculated. 


Immediately the two 25-c.cm. samples have been 
withdrawn, the remainder of the solution in the appara- 
tus is poured through a sieve basket, into which the stone 
is then washed with carbon disulphide. A mesh having 
openings of 0.075 mm. is used (A.S.T.M. sieve No. 
200 or DIN sieve No. 80). The sieve basket is placed 
in a simple extraction apparatus, consisting of a copper 
cylinder with reflux condenser. The bitumen can be 
completely extracted from the aggregate in 10 min.; 
some of the stone smaller than 0.075 mm. is washed 
away with the bitumen. The bitumen-free stone from 
the sieve basket is dried and weighed. 

The weight of the total content of stone in the test- 
piece is the difference between the total weight of the 
test-piece and the weight of the bitumen found. Hence, 
the weight of stone finer than 0.075 mm. (filler) that 
was lost during extraction in the sieve basket is obtain- 
able by subtracting the weight of stone retained in the 
sieve basket from the weight of the total stone in the 
test-piece. When the sieve analysis of the aggregate 
is made the amount of filler found is corrected accord- 
ingly. 

A complete investigation according to the method 
described can normally be carried out in 3% hrs., and 
no high degree of skill is required. The method is there- 
fore particularly suitable for control analyses in con- 
nection with construction. It has been used successfully 
on coarse asphaltic concrete, Topeka, sand carpets, 
mastic asphalt, and also for surfacings in which the 
bitumen is mainly from natural asphalt, e.g., Boeton 
asphalt. A modified procedure is available to meet cases 
where the surfacing contains large quantities of very 
fine, calcareous filler. (From Bitumen, 1936, 6 (8). 
Road Abstracts). 





Municipal Debt Limit Not Affected by 
Water Board Finances 


The Alabama Supreme Court holds, Smith v. Water- 
works Board of City of Cullman, 175 So. 380, that 
a municipality may provide and secure an ample water 
supple and administer the same by appropriate works 
and ways in its distribution to the people. The water- 
works board of a city in Alabama proposed to incor- 
porate under a state statute approved March 2, 1937. 
This act provides that no city shall be liable for any 
debt created by such a corporation, nor shall such debt 
be construed to be an indebtedness of such city. The 
waterworks board proposed to incur the necessary liabil- 
ity in constructing or acquiring a sufficient water sup- 
ply for the city, and to issue bonds secured by the 
corporation’s mortgage, for such new and additional 
utility and facilities for the efficient operation of the 
city’s waterworks system. It is held that the proposed 
corporation, the issuance of its mortgage and evidence 
of debt, or the pledge of the income from the sale and 
delivery of water, did not create a debt or indebted- 
ness of the city within the constitutional debt limita- 
tion, and did not offend any principle of organic law. 
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Concreting Methods at Low 
Temperatures 


of a discussion of the economics of concreting at 
low temperatures prepared by the Lone Star 
Cement Corporation. Following is a summary of suc- 
cessful winter job practices as recommended by them: 


is THE October issue we published an abstract 


1. Use a good mix: Follow sound concrete prac- 
tice; use no more water than required by placing con- 
ditions. Lean, wet mixes gain strength more slowly, 
and hence are exposed to greater risk of freezing. 

2. Heated mixing water: A 5° rise in temperature 
of mixing water produces a rise of approximately 1° in 
concrete temperature. Thus, if concrete temperature is 
to be raised 20°, without heating aggregates, water 
temperature should be raised 100°. 

Water may be heated by exhaust steam released at 
the bottom of the tank, by steam coils, or by direct- 
fired boilers. It pays to have more than enough hot 
water; only a large reservoir can deliver water at 
uniform temperature. 

A low-pressure boiler of ample size (mounted on 
skids if the mixer is moving), discharging into the 
measuring tank of the mixer, is desirable. Under severe 
conditions, it pays to protect the mixer tank. 

Excessive water temperatures should be avoided; 
150° is a good working limit—never exceed 180°. 

If water is heated above 150°, put water and aggre- 
gates into the mixer first. Then, after the drum has 
revolved a few times, add the cement. In this way, 
setting up of cement in the mixer will be avoided. 


3. Heated aggregates: Aggregates should be heated 
to between 60° and 70°; dry heat and excessive tem- 
peratures should be avoided. The soundest method is 
to store the aggregate in compact piles, underlaid with 
perforated low-pressure steam pipes. Given sufficient 
time, the exhaust steam will raise aggregate tempera- 
ture uniformly and drive out all frost. Heat all parts 
of the pile thoroughly; under severe conditions, cover 
stock piles. 

Be sure aggregates are fully heated when withdrawn 
from stock piles—systematic handling will prevent use 
of cold materials and minimize heat protection. 

4. Thorough mixing: It pays to mix thoroughly; 
additional mixing permits the use of less water for a 
given workability, and that means increased concrete 
strengths. 

5. Prompt placing: Concrete should be placed in 
forms at a temperature that will allow for heat losses 
before protection is applied, so that the concrete will 
always be maintained at 70° minimum temperature. 
Transportation from mixer to work should be studied. 
Move the concrete no further than necessary—avoid 
delays—guard against heat loss en route. Deposit con- 
crete as near to final resting place as possible. 

Spread, compact and finish concrete promptly—then 
apply protection immediately. Early strengths depend 
upon the speed with which concrete is protected—heat 
losses are highest during the first hour after placing. 


6. Heat of hydration: All concrete generates heat, 
due to the hardening action of the cement; some ce- 
ments generate this heat rapidly, others slowly. 

This heat, if held in the concrete, greatly assists 
hardening. As much of its heat of hydration develops 


at early periods, prompt covering will retain this heat 
as well as that contained in mixing water and aggre- 
gates, and advance the hardening process. 

7. Protection: Protection against heat losses should 
be adequate to maintain the desired concrete tempera- 
ture at all points in the structure and for the full time 
required. 

Methods vary with type of structure and exposure. 
Wet burlap, heavy beds of straw—plus canvas cover- 
ings in cold, windy weather—are used effectively to 
protect highway pavements and even mass structures. 

Canvas enclosures containing heating apparatus, 
such as perforated steam pipes or salamanders, are 
used for bridges, buildings and similar structures. 
Well-made forms help to provide some insulation 
against heat loss, but in cold weather must be sup- 
plemented as indicated above. 

Care should be exercised to protect exposed portions 
of small or moderate mass and exterior vertical surfaces. 
Pilasters, especially at corners, lintels, buttresses and 
other exposed members, require extra protection and 
their own sources of heat in freezing weather. 

Don’t skimp on heat. Remember, adequate tempera- 
tures maintained for a full day are better than inade- 
quate temperatures for several days. Guard against 
temperature drops—the low: point before dawn and 
the unexpected change in weather. 

Do not suddenly expose hardened concrete to low 
temperatures; in extremely cold weather, allow con- 
crete temperature to decrease slowly, until it is ap- 
proximately the same as atmospheric temperature, 
before protection is removed. In extremely cold weather, 
this may mean 2 or 3 days of tapering off, depending 
upon the mass of the structure. 

8. Curing: Concrete has to be kept moist in order 
to cure—in Winter as well as Summer. If heat is sup- 
plied by wet steam, sufficient curing moisture is usually 
available. If dry heat is used (salamanders, etc.), be 
careful to avoid drying out. Dried-out concrete will not 
gain in strength as it should. If air is dry, water should 
be applied to the concrete. 

9. Chemicals or accelerators: Salts to lower the 
freezing point and chemicals designed to raise tempera- 
tures are not recommended. Calcium chloride can be 


Winter concreting inside of canvas protection 
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used to increase rate of hardening, but should not 
exceed 2% by weight of the cement. 

10. Don’t take chances: It pays to be on the safe 
side; don’t take chances simply because you may know 
of successful concreting in cold weather without proper 
protection. It is true that frozen concrete has hardened 
after thawing; but that’s taking chances, which may 
lead to expensive repairs. 

The additional expense necessary to make certain 
that cold weather does not affect the strength of the 
concrete is so small that it doesn’t pay to neglect the 
simple precautionary. measures. 


Blasting for Road Fill on Muck Land 


URING the past few years the use of explosives 
for settling fill in mucky or swampy land has 
become more or less common, but soil conditions, depths 
of fill, etc., vary widely and call for considerable varia- 
tions in practice to meet the conditions of each case 
most effectively. In a fill recently made at Laurel, Miss., 
the contractor, James Spencer & Sons Construction Co., 
employed an unusual variation. 

The road for about 600 ft. passed over a mucky soil 
thickly timbered. The muck was 3 to 5 ft. deep, under- 
laid with wet sand and covered with a mat of roots, 
vines and grass 3” to 16” deep; while stumps of 4” 
to 40” diameter, left in clearing the right of way, 
average 70 to each 100 ft. 

First five rows of holes, spaced 5 ft. apart, longi- 
tudinal of the road, were punched from 30” to 35” deep, 
18” apart, and shot with 50% 114” x 8” Hercules 
dynamite, producing a trench about 30 ft. wide and 
41% ft. deep. When the entire length had been so opened 
up, fill material from near one end was delivered by 
two 7-yd. continental scraper wagons drawn by cater- 
pillar diesel tractors and pushed into the trench by a 
bulldozer, until the material banked up in front of the 
bulldozer about 6 ft. high. As this bank was pushed 
ahead into the trench, it displaced muck which had been 
left in the trench by the shooting. The second morning 
this muck had so stiffened that the bulldozer could not 
move the bank, and four 50% cartridges were charged 
in each one of a row of holes along the toe of the bank, 
spaced 14” centers and 40” deep. When these had 
been fired, the bulldozer could proceed easily as before. 
The same toe shooting was repeated at 190 ft. and 300 
ft. from the beginning. 
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As the fill progressed, the muck built up to such an 
extent that it was spilling back onto the fill, and some 
of the muck was working its way under the fill material. 
To remedy this condition, relief ditches were shot. Three 
such shots were fired with 18-in. hole spacing and three 
cartridges to a hole. A fourth relief ditch was shot 
with the same hole spacing, but loaded with four 
cartridges to a hole. The total length of relief ditch 
in the four shots was 150 ft. The ditches were effective 
in providing a way of escape for the semi-liquid muck 
which was banked up in the main trench ahead of the 
advancing fill. 





Grading and Draining 
a County Road 
By HARALD J. HAYNES 


County Surveyor, Turner County, Parker, So. Dakota 


Our most interesting job this year was the grading 
of six miles of what we call the Davis-Centerville Road, 
beginning at U. S. No. 18, about one-half mile east of 
the Town of Davis, and extending south across very 
level land, broken only by the Vermillion river and by a 
county drainage ditch. 

The job was done with the following equipment: one 
“60” Caterpillar tractor; one “RD8” Caterpillar trac- 
tor; one 42” Caterpillar elevating grader with power 
takeoff; one hand-operated Adams 12’ blade with at- 
tachments of our own fabrication for cutting back slopes 
and finishing shoulder slopes; one Continental wagon 
scraper—7 yd.; and one Adams rotary fresno—2 yd. 

W.P.A. labor was utilized in clearing and grubbing 
trees, stumps and rocks; taking down and resetting ex- 
isting fence lines, and hand-finishing the grade and 
back slopes. 

The bulk of the dirt was placed by straight side 
casting, using a long stacker, pulling the elevator with 
the RD8, except when this was being used with the 
wagon scraper for hauling dirt to balance the few 
places that a balance was necessary; or hauling dirt, 
which, because it was from a borrow pit, was not acces- 
sible for side casting with the elevator. 

The interesting feature of this job was the drainage 
question. The land on both sides of the north 1% miles 
was very nearly level, and yet was required to take the 
water from quite an area (including overflow water 
from the Vermillion at flood) so that the matter of ditch 
profiles became of a greater importance than the center 
line grade profile. Also a county ditch, which parallels 
the west side of the road along the south mile of these 
1%4 miles, presented a problem. Either the road had to 
be moved east to provide a wider ditch of the same depth 
as the original ditch, or the ditch had to be moved 
further west, or the original ditch had to be duplicated 
and a spillway or bridge placed in the road at a distance 
of some 2,000 feet north of the bridge over the Vermil- 
lion. 

After considering the cost and the practicability of 
the various means available, we finally solved the prob- 
lem by acquiring more than the normal one-half rod of 
extra right of way, that was acquired along the rest of 
the project, thus making it possible to keep the grade 
on the section line, make our ditch wider, and build up 
our grade, which previously had been susceptible to 
washouts due to spring floods, through the long gradual 
draw north of the river, with the result that we have a 
ditch which will carry more than twice its original 
capacity and is ample for the slow-moving but turbulent 
flood waters; and we have a road surface grade that is 
sufficiently high to resist the effects of the flood waters. 
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The Proof of the Pudding 


We recently found, in a collection of papers prepared 
for sanitary engineers, one whose title indicated that 
it was devoted to “operating features” of a given type 
of treatment plant. Thinking that it would give us most 
welcome information concerning either how to operate 
such a plant or the results obtained by the actual opera- 
tion of one, we began reading it with high hopes, to be 
quickly disappointed. We found one short paragraph 
on the “how’’ and another short one on the results; the 
rest was historical and descriptive of standard con- 
struction details. 

Much of the credit for real progress in sewage treat- 
ment must be given, not to engineers, but the manufac- 
turers of equipment and materials used therefor, who 
have conducted more or less exhaustive experiments and 
investigations on the actual results in practice of the 
use of their products; and most of the remaining credit 
is due to the few fortunate engineers who have secured 
funds from large municipalities or states for construct- 
ing and operating experimental plants. Designing en- 
gineers too seldom have opportunity of learning how 
their designs operate, in practice, in sufficient detail to 
permit them to improve and perfect them. A few re- 
cently have embodied, in their contracts for designing 
and constructing plants, a provision that the plant shall 
be operated under their supervision during its first year. 
This is excellent for the city, which thus gets its plant 
“broken in” and started off in the contemplated man- 
ner; for the operator, who learns how to run the plant 
as he probably could in no other way ; for the designing 
engineer, who learns, as he could not otherwise, how 
the plant really works and what features could be im- 
proved upon and how; and for all future clients of the 
engineer, who will undoubtedly benefit in their plants 
by the knowledge he has thus been able to acquire. 

It will, we believe, be a great day for sanitary engi- 
neering when all State health boards require this prac- 
tice in every case. 





Articles for the Average Engineer 


In sending us an article which appears elsewhere in 
this issue, Ben C. Dale, county engineer of Richardson 
County, Nebraska, says: ‘‘Most articles appearing in 
construction magazines are over the heads of the ordi- 
nary lay engineers. That is, they describe unusual con- 
structions and problems that are encountered on large 
and expensive projects, which are of particular interest 
only to men engaged in a similar construction. Not 
many engineers will ever need types of construction and 
equipment such as are used on the Boulder dam or the 
Golden Gate bridge. True, they are interesting reading 
and make wonderful pictures, but that won’t help the 
average engineer very much. Likewise, some men seem 
to have abundance of money to purchase all kinds of 
equipment for every need, but the real engineer is the 
man who has to operate on a very much curtailed budget 
and use a lot of ingenuity to make ends meet and use 
available equipment.” 





Mr. Dale’s ideas are precisely our own, and are fol- 
lowed in selecting articles for Pustic Works. It would 
be easy to fill the magazine with spectacular articles 
describing works that appeal to the popular imagination 
—the Sunday papers have discovered that, and most of 
the engineering magazines yield to the temptation. 
We endeavor to edit this one for the benefit of the aver- 
age engineer—the “forgotten man” in the field, and 
furnish material that will help him rather than merely 
interest him. We are always glad to receive suggestions 
that will aid us in doing this. 





Imitation Engineering 


The easiest way to “design’”’ an engineering project 
is to copy one that has already been designed to meet 
approximately similar conditions. But that is not real 
engineering. Engineers now have almost infinite num- 
bers of materials and construction methods at their 
disposal, and know much more about the underlying 
principles involved than did their predecessors whose 
designs they may be copying. Real engineering in- 
volves a consideration of all the conditions to be met 
and all the means available for meeting them, and 
adopting those of the latter that best solve the prob- 
lems presented by the former. 

Iilustrations are offered by several recent construc- 
tions. Most sewage treatment tanks have been built 
of concrete wholly or partly underground; but in a 
Florida plant recently built, all the tanks are of steel 
and above ground, apparently for excellent reasons. 
(Such construction, however, might be wholly inad- 
visable under other conditions, as in a northern cli- 
mate.) A water tower or reservoir was desired in a cold 
climate, at an elevation higher than the bottom of a 
cliff but lower than its top; an elevated tank would 
give the desired elevation but be almost sure to give 
freezing troubles; the solution adopted was a large 
chamber blasted out inside the cliff itself. Dams were 
formerly built of either earth or masonry, but in some 
locations sufficient earth is not available and, owing 
to the remoteness, labor and cement are impossibly 
expensive, and the rock-fill dam was born. Later, to 
make this water-tight, a rustless-steel facing welded 
into a single enormous sheet was devised, with crimped 
joints to allow for temperature changes. 


Standards have their uses—many kinds are invalu- 
able, especially those dealing with basic materials. But 
a man who, in “designing” a project, copies some pre- 
vious plans (his own or some one else’s), considering 
only size and other outstanding characteristics of the 
project in making any modifications, and uses sets of 
standard specifications in connection therewith, is too 
mentally lazy to deserve the title of engineer—an in- 
telligent foreman could do that much. Possibly a new 
problem zs best met by the same means as a previous 
one; but before believing this I should consider every 
alternative that my ingenuity could evolve, and wonder 
why I had not advanced in knowledge and skill mean- 
time. 
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Left—Top of clarifying tank. Right foreground—Aerator pans above filters. Right rear—Mixing tanks and chemical feeders. Winding across the 
center, the trough carrying dosed sewage to tanks. Center, from front to rear, the operating gallery. 


A Year's Operating Costs and Results 
of the St. Charles Sewage Treatment Plant 


HE sewage treatment plant of St. Charles, Illi- 

nois, using what is known as the Putnam process, 

was put into operation on September 23rd, 1936, 
and the data for the first year’s operation are now 
available. These data cover the twelve months from 
October 1, 1936, to September 30, 1937, inclusive, and 
have been compiled from the daily reports kept at the 
plant. 

The plant was described in Pustic Works for Janu- 
ary, 1937. It provides for complete treatment of the 
sewage of a city of 7,400 population, including the 
distillation of the sludge into materials which are not 
only innocuous but have a commercial value. The fig- 
ures show a reduction of 5-day B.O.D. from 220 p.p.m. 
to 10 p.p.m., and of suspended solids from 245 p.p.m. to 
7 p.p.m. The flow averaged 754,519 gallons a day, or 
about 100 gallons per capita. 

The total operating cost, including that of sludge 
destruction and heating the building, was $16.26 per 
million gallons. The construction cost of the plant was 
$76,000. (As the entire plant is enclosed in one build- 
ing 78 by 66 feet, the amount of land required is re- 
markably small.) If we add 10 per cent for interest 
and depreciation on this cost, we have a total cost of 
$49 per million gallons. This is comparable to that of 
an activated sludge plant provided with sludge de- 
watering and incinerating equipment; with the advan- 
tage over such a plant that the entire process is housed 
in one small building of attractive architecture, which, 
since there is no offence to either sight or smell, can 
be placed wherever it is most convenient. 

Stated concisely, the process is as follows: The solids 
are comminuted; lime, carbon and ferric chloride are 
added, and the solids settled out; the effluent is filtered 
through rapid sand filters and chlorinated. (Chemicals 
used per million gallons—lime, 250 lbs.; ferric chlo- 
ride, 170 lbs.; chlorine, 5 lbs.) The sludge is settled, 
dewatered on a vacuum filter and distilled to carbon, 
distillate and gas. Part of the carbon is applied to the 
crude sewage, and the gas is used to fire the retort. 
Power is used for operating paddles in the mixing 
tanks, pumping wash water (final effluent) for the fil- 
ters and sludge to the vacuum filter; also operating 
chemical feeders and other minor operations. 
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Results of Treatment 


BN I MII oivoisinicektebdasdnveeen 275.4 Million. 
Average 5-day B.O.D. raw sewage.............. 
Average 5-day B.O.D. effluent.................. 

UE I osc ancecudasccetedesseses 95.4 


Average suspended solids, raw sewage............ 245 p.p.m 
Average suspended solids, effluent.............. 7 p.p.m 
ees ae 97.1 
Cost of Treatment 
Chemicals Cost P.M.G. Cost 
RS 16d ccc akacéeeimenendudwuecteeed $ 344.25 
Average P.M.G. 250 Ibs. .......... $ 1.25 
Ferric Chloride—46,818 Ibs. ....... ssa eueeeee 852.09 
Average P.M.G. 170 Ibs. .......... 3.09 
CRUDE ET DRS cc ccasecdessce  — cwasacor 96.39 
PVCTIRS FINN s.. FOE oss ccesseses 35 
Total cont PIWEG,.. oovcccocicciecicesicvs $ 4.69 
Total chemical cost—275.4 M.G.... swe uncees $1,292.73 
Electric Current 
POWCT— NEGO? AWE cckcccccscese  - vcdvesion 533.59 
Average—155 KWH PMG. ....... 1.93 
TAGIMINE 16,500 TOW ccccccccece — — bawsdenie 206.25 
Average—60 KWH P.M.G=........ 0.75 
PO ESS. so riccicwcesnecesienes~ 2.68 
Total current treating 275.4 M.G....  «=—_swccweese 739.84 
Labor 
hacen ne eee malt ocean 2,400.00 
Eo OEE ROTOR EE 8.72 
Maintenance 
DE ey eteteeeylad chee renee 225.50 
EE ern ide vioo sala eae 0.82 
Supplies 
NESS: apne he One Pe eee 121.60 
NS Shite is cs caches baled ecm 0.45 
Fuel 
Destructive Distillation of Sludge 
and Heating Building. 
Cn Wet 1 9290 GOODS: inscccees . om sever 1,155.00 
PRES Maite id cone Gala cexadceee ne 4.20 
Total Cost 
Total cost of plant operation, 12 months _........... $5,934.67 
Total cost of plant operation P.M.G. __......... 21.56 
Average flow—754,519 gallons per day. 
Total daily cost of complete opera- o 
16. 


tion, including sludge destruction. . 
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INTERNATIONAL:POWER 


Spearhead of the Attack on Snow | 


cd 


@ When blizzards block the highways it’s mighty 
satisfying to have International Trucks and Trac- 
tors battling the drifts. Here is POWER for any 
emergency ... ready to go into action at the first 
sign of a storm... able to stay on the job without 
any let-up until the roads and streets are wide 
open to traffic. Map your snow-removal campaign 
around International Power. Bank on these 4- 
and 6-wheel trucks, crawler tractors (gasoline and 
Diesel), and wheel tractors (gasoline and Diesel) 
to break the grip of winter. See the nearby Inter- 
national dealer or Company-owned branch now 
and be all set for winter. And remember this: the 
investment you make in International Trucks and 
Tractors is a year-round one... they will power 
your other road equipment just as efficiently. 


INTERNATIONAL HARVESTER COMPANY 


(INCORPORATED) 
Harvester Building Chicago, Illinois 





Below: 600 International Tractors 


are owned by the City of New York. 
These are a few of the 315 Model I-30 Tractors, 
with cross-walk plows and cabs, bought 


Above: An International i a TT ae! last winter. (Photo by New 
TD-40 Diesel TracTracTor a ; York Sun.) 
driving a V-type plow through 

a drift with the greatest of 

ease. 





Right: Bulldozing the 
snow clear off the road with 
an International TD-40 Diesel 
TracTracTor. 
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Following is a digest of the important articles published last month 
having to do with water works design, construction and oper- 
ation and water purification, arranged in easy refefence form. 


The Water Wheel 


An above-ground softening plant for St. Peters- 
burg, Fla., desirable because of hydraulic grade con- 
ditions, has been constructed in eight welded steel tanks, 
which house the aeration, softening, coagulation and 
filtration units and the chemical storage and feeding 
equipment. Four tanks are 50 ft. diameter, one 60 ft., 
one 15 ft. and two 10 ft. The plant contains a number of 
other unusual features of both construction and opera- 
tion, including upward sedimentation, and reduces a 
bicarbonate hardness of 200 ppm to 100 ppm, using 646 
lb. of lime and 99 Ib. of ferric sulphate per million gal- 
lons.*° 


Adding taste to a water supply instead of removing it 
is to be practiced by Birmingham, Ala., in supplying 
water for industrial purposes only. It is proposed to 
super-chlorinate the water to give a taste to serve as a 
warning that it was not a potable supply, at the same 
time sterilizing it to protect any chance drinker against 
disease germs. Incidentally the chlorine probably will 
help to prevent the collection of slime in condenser tubes 
of power plants using the supply.™ 


Typhoid rates for 1936, as reported in the Journal of 
the American Medical Ass’n., show a continuation of 
decline. Figures are reported from 93 cities; 18 had no 
typhoid deaths, 18 had rates of 2.0 per 100,000 and 
over. Combining the 78 cities for which figures are ob- 
tainable for 27 successive years, the rate has fallen 
from 20.54 in 1910 to 0.94 in 1936. Combined by geo- 
graphic divisions, the rates for 1936 were: New Eng- 
land, 0.42; Middle Atlantic, 0.56; East North Central, 
0.72; West North Central, 0.79; Mountain and Pacific, 
0.80; South Atlantic, 1.55; East South Central, 3.35; 
West South Central, 3.99. Three cities had rates of 5.0 
and over—Birmingham, 5.0; New Orleans, 6.5, and El 
Paso, 6.8; but the last two reported that one-third or 
more of the deaths were among nonresidents.“ 


Gastro-enteritis was discussed at the June convention 
of the A. W. W. A. by eleven health engineers and 
specialists, and the discussion summed up by a 
committee of the society. These discussions ‘clearly 
indicated the absence of definite information on water- 
borne gastro-enteritis, the complexity of problems in- 
volved, and the need of correlated study by epidemi- 
ologists, pathologists, bacteriologists and sanitary en- 
gineers before definite conclusions may be drawn.” It 
may not always be water-borne, but probably is in most 
cases. If water-borne, it may be due to (1) bacterial pol- 
lution indicated by present standards as to water quality 
or bacteria present for a short time during the onset of 
the epidemic which were not detected because samples 
were not collected at the critical time or place; (2) bac- 
teria not disclosed by standard methods of examination 
of water; (3) lactose fermenting bacteria which have 
lost their fermentative ability, or which ferment slowly, 
or produce acid without gas formation; or (4) to toxic 
or irritating substances incidental to previous decom- 
position of organic matter or previous bacterial action 


and resistant to water purification processes. A. E, Berry 
said that one Ontario epidemic suggested fine quartz 
silt in the water as the cause. N. R. Ziegler suggested 
incubation of presumptive tests for at least 72 hours, 
preferably 96 hrs. (they may be only shocked, not killed, 
by chlorine treatment) ; he and L. W. Parr, direct in- 
oculation in the field into plates as well as broths. 
Zeigler suggested higher chlorine doses, F. E. Hale op- 
posed this; but frequent tests to insure some residual at 
all times is important.41%8 


Silica aids coagulation with alum — presumably a 
colloidal hydrous silicon dioxide possessing a strong 
negative charge—and adding more silica materially 
shortens the time required to coagulate with aluminum 
or ferrous sulphate and causes the production of larger 
and tougher flocs, permitting higher filtration rates. 
The amount of SiOzg required to give nearly maximum 
aid to coagulation with alum is approximately 40% of 
the amount of alum used. In preparing a silica solu- 
tion for this purpose, most of the alkali in a sodium: 
silicate solution is neutralized with acid. Water con- 
taining considerable magnesium may be coagulated by 
use of lime and silica alone. Acid-treated sodium silicate 
aids coagulation with other aluminum salts, such as. 
aluminum chloride and aluminum nitrate. Consider- 
able aid is given by silica to coagulation of water with 
ferrous sulphate, but less to ferric salts. In discussion 
of the paper, it was said that the presence of silica, evem 
as little as 5 ppm, in feedwater for high-pressure 
boilers is a most disturbing problem and the cause of 
costly maintenance and operation charges; also it causes. 
deposits on steam turbine blading, and may have a de- 
structive effect on steel (‘“‘caustic embrittlement” ) 41° 


Flood damages to waterworks plants and interference 
with water service was discussed in eight papers (78 
pages), in the AWWA journal. Some of the sugges- 
tions for preparing for future floods were: Pumping 
plants, clear-water reservoirs, etc., should be located 
above the highest floods, or protected by levees placed as. 
far as possible away to minimize flotation and pressure 
on walls. This is generally cheaper than supplying: 
reservoirs to hold a reserve while plant is out of service. 
Steam equipment, particularly the reciprocating type, 
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Flood heights and pumping station operation at Cincinnati 
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Right up with ditcher 
was this 30” Dresser- 
coupled water line, as 
both neared their goal 
—Champion Paper & 
Fibre Company's new 
mill near Houston, 
Texas, 


This 30” well-water line, along the Houston ship channel, had to 
pass under numerous highways and railroads to reach a new 
paper plant*, 11 miles from Houston. Easily constructed with 
unskilled labor, the line gave a perfect performance on the first 
test. It is completely Dresser-coupled. 





ee ee ee 


*Additional Dresser joints were used on the inside piping of above mill, A further order for more 30” couplings 
has since been received for extension work. 


FIVE REASONS WHY MODERN WATER LINES ARE DRESSER-COUPLED: 
PERMANENT TIGHTNESS—proved for 50 years, on 150,000 miles of pipe. 
FLEXIBILITY—normal pipe movements—present in every line—are absorbed. 





SIMPLICITY—joints are ‘‘factory-made’”’; ordinary labor can install. 
STRENGTH—predetermined; joints safely withstand any specified pressure. 





TRUE ECONOMY-—a truly lower joint cost throughout the life of the line. 


Cutaway view of Dresser Style 38 Coupling, 


° showing working principle. Note that 
Write for our General Catalog No. 36. dlaleb-auld fips ts vited. Ghe vedilient gus- 


kets, flexing with the pipe, safely absorb 
pipe movements, 


TRUE Gab BINUEER coms 


5. R. hence MFG. COMPANY, BRADFORD, PA. ¢ In Canada: Dresser Mfg. Company, Ltd., 60 Front St., ¥- Toronto, Ont. 








PIPE JOINTING 
MOVES svitty with 
's BETTER 
Compound 


The 10 Ib. ingots are easily handled and the 
actual work requires no skilled labor * The 
job moves along without delays when more 
compound is added to the melting pot * In 
case of rain no tarpaulin or other protection 
is needed ¢ Jointing with MINERALEAD is 
simple, easy and economical. Joints are made 
permanently tight and vibration-proof * Write 
for folder and more information. 


@ When SPEED is important 


Tegul-MINERALEAD has all the advantages 
of MINERALEAD, plus the further advan- 
tage of sealing 96% of the initial line leakage 
at once ¢ This makes it possible to fill trenches 
and clean up the premises immediately « 
Tegul-MINERALEAD, too, is remarkably elas- 
tic and resistant to impact and thermal shock, 
and comes in the 10 Ib. ingot. 


For further information and the application 
of these compounds to your pipe jointing 
problems, address: 





—The ATLAS MINERAL Products Company of Penna 
Mertztown . . Pennsylvania 


Our FORTY-SIXTH Year—— 








—— In seaa 


When writing, we will appreciate your mentioning PuBLtic Works. 
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is more reliable than electric-——floods put many power 
plants out of service, and it takes much longer to get 
electric equipment into service after flooding. All elec- 
trical equipment in the station should be placed above 
high water, or cranes be supplied for hoisting them 
above high water on short notice. Steam turbines require 
time for cleaning before service can be renewed. Steam 
lines and electric cables should be placed above flood 
water level. All openings through foundation walls for 
pipes, etc., must be made watertight, sewers and drains 
be of iron and provided with valves. Sump pumps should 
be installed and kept in operating condition. Valves 
around the plant should be accurately located with 
reference to objects that will extend above flood water. 
Sufficient operating supplies and materials to last 
during a flood should always be on hand. When flood 
threatens, reservoirs and tanks should be filled and 
kept full.414?"4" 


Reservoir lining joints of Basin C of the Loudon- 
ville (Albany, N. Y.) reservoir were unusual in pre- 
cautions against leakage. Slabs were generally 22.5 x 
50 ft. Under each joint is a concrete sill 16” wide by 6” 
thick, smooth-troweled on top and covered with a layer 
of building paper. The slabs, generally 8” thick, are 
left 2” low for 28” on each side of the joint and are 
34” apart at the joint, this space being filled with 2” 
depth of asphaltic mastic and the remaining 4” calked 
with tarred rope oakum. A copper strip, crimped to an 
inverted U 34” high, is laid in a bed of asphaltic mastic 
with the crimp directly over the joint and bolted down 
to the concrete, and mastic applied to the top of the 
copper. Mesh reinforcement 24” wide is fastened to 
each side of this strip and held by bolts, 1” above the 
concrete. The 2” depression in the slabs is then filled 
with gunite, a metal template held vertical on top of 
the crimp making an expansion joint, which is filled 
with expansion joint filler of low melting point. At joint 
intersections the copper strips are brazed together. Four 
weeks after the reservoir had been filled, the drop in 
the water surface had reached a minimum of 0.01 to 
0.02 ft. per 24 hrs. at which it has remained.?!”° 


Dam construction under conservative New England 
standards comprises earth embankments with concrete 
core walls set in base rock, a thick vertical section of 
impermeable material against water side of core wall, 
a bearing layer of homogeneous material on reverse 
side, banks of permeable material with comparatively 
flat slopes for weight and protection to the cutoff walls 
on both sides, and rip-rap on the water face. During 
the past 25 years slopes have been flattened, particu- 
larly on the water side, slope paving thickened where 
exposed to wave action, spillway capacity more gen- 
erous, and exposed concrete surfaces eliminated. Cost 
of labor has increased and its efficiency decreased, but 
improvements in equipment and methods have offset 
this, so that unit costs have remained about the same 
in both earth and concrete work. Quantity production 
has increased fourfold and quality definitely im- 
proved." 





Bibliography of Recent Waterworks Literature 
c, Indicates construction article; n, note or short article; 
p, paper before a society (complete or abstract) ; t, tech- 
nical article 
Journal, American Water Works Ass’n 
September 
Pesoreh on Grounding of Electric Current. Pp. 1223- 


The 1937 Flood at Huntington, W. Va. By J. C. Cren- 
shaw. Pp. 1230-1236. 

Cincinnati Water Works in the 1937 Flood. By A. S. 
Hibbs. Pp. 1237-1245. 

The Louisville Water Company and the 1937 Flood. By 
L. S. Vance. Pp. 1246-1258. 
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BUILD A SWIMMING POOL 


with 














Acomparatively recent construction 
activity that we have pioneered is 
the building of ‘"GUNITE” swimming 
pools for Country Clubs, resorts and 
private estates. Our photos illustrate 
the very satisfactory results ob- 
tained. Reading from left to right, are 
shown pools at Yountakah Country 
Club, Nutley, N. J., Lehigh Country 
Club, Allentown, Pa., and Hotel Ber- 
mudiana, Hamilton, Bermuda. 
Country Club memberships and 
revenues have increased and resort 
patronage has been augmented 
because of these facilities. 


“GUNITE”! 






In the construction of this type of pool, which is copyrighted 
by the Cement Gun Co., the “GUNITE” is “shot’’ directly 
against earth excavation, over steel reinforcement, without 
the use of expansion joints. 

As a consequence, the cost of building a pool is reasonable 
and the operating expense is low. A “GUNITE” pool of good 
size can be built, complete with filter system and locker build- 
ing, for around $15,000 to $20,000, and operated for about 
$275.00 per month. 

We will be pleased to have our representative call and 
submit full details. Write us today! 











REPAIR YOUR 
OLD POOL WITH 
“GUNITE” 


This photo of a swimming pool on a 
private estate near Erie, Penna., shows 
how thoroughly and satisfactorily an 
old pool may be rehabilitated by the 
use of “GUNITE”. The pool leaked due 
to badly disintegrated concrete. The in- 
side was chipped and cleaned and 
“GUNITE” applied against new rein- 
forcement, with the excellent results 
shown. 

Investigation of this feature of ‘“GUN- 
ITE” construction will be profitable to 
pool owners, public or private. Write 
us today! 








CEMENT GUN COMPANY 


ALLENTOWN, PENNA., U.S.A. 


NEW YORK CITY CHICAGO 






Turn to pages 63-65 for descriptions of helpful booklets and catalogs. 


ST. LOUIS LOS ANGELES 


FT. WORTH HOUSTON 




























































CHIANG KAI-SHELS ARMY 


Never has any Rice crop equaled 
the harvest of this year. Truly there 
is enough for General Chiang Kai- 
Shek’s great Chinese Army. 
here again water is the all-important 
factor. Throughout rice growing re- 
gions, Layne Pumps and Deep Wells 
are so high in efficiency under day 
and night continuous operation, that 
they outnumber all other kinds in a 
ratio of more than ten to one. Inter- LAvne-WesTERN Co.. Kansas Civy. Mo. 
esting literature and more complete 
details will be sent free, write— 


LAYNE & BOWLER, INC. 
Dept. W, Memphis, Tenn. 


AFFILIATED COMPANIES 


LAYNE-ARKANSAS CO.. STUTTGART. ARK. 
LAYNE-ATLANTIC CO. . . . NORFOLK, VA. 
LAYNE-CENTRAL Co. . . MEMPHIS, TENN. 
LAYNE-NORTHERN CO., MISHAWAKA, IND. 
LAYNE-Louisiana CO. LAKECHARLES. LA. 
Layne-New Yor Co. . New Yor« City. 
LAYNE-NORTHWEST CO. MILWAUKEE. Wis. 

+ CoLumaus, Ono. 
. » HOUSTON, Texas. 


And 


Layne-Onio Co. . . 
Lavne-Texas Co. . 


Omawa 2. 2 2 2 ee NEBRASKA. 


Lous Bow.er NEw ome Company. 
coeeee MASSACHUSETTS. 
thy hol aad WarTer age & 

Fort Eni, N. + ONTARIO, Canapad 
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WELL WATER SYSTEMS 


























Assurance 


You know a Friez instrument is 
the best—that each instrument 
has behind it sixty years of con- 
stant effort to assure the per- 
formance you expect of it. 


STANDARD RAIN GAGES 
WATER LEVEL RECORDERS 


Si 


instruments for Recording all Conditions of Air and Weather 


JULIEN P. FRIEZ & SONS, 
BELFORT LABORATORIES 


INC. 
BALTIMORE, MD. 
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HEAVY-DUTY 
Morse 
(NCINERATION OF MUNICIPAL WASTES 


MORSE BOULGER DESTRUCTOR COMPANY 


HOME OFFICE: 202-P East 44th St., 


INCINERATION 





DESTRUCTORS 


for the 


Garbage, Rubbish, Sewage Screenings 
and Sludge 


For complete information call or write 








New York, N. Y. 
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The Evansville Water Works and the 1937 Flood. By 
L. A. Geupel. Pp. 1259-1270 


Water Plant Operation During the tad Flood at Padu- 
cah. By L. Sutherland. Pp. 1271-12 
Cairo and the Superfiood of 1937. By C. M. Roos. Pp. 
1280-1287. 
Waterworks Lessons from the 1937 Ohio River Flood. 
By L. R. Howson. Pp. 1288-1297. 
Sanitation Conditions in the Flood Areas. By J. K. Hos- 
kins. Pp. 1298-1307. 
Water Supplies of Northeastern New Jersey. By C. H. 
Capen, Jr. Pp. 1308-1354. 
t. Silicates as Aids to Coagulation. By J. R. Baylis. Pp 
1355-1396. 
Journal, New England Water Works Ass’n 
September 
Silvicultural Aids in the Control of the Gypsy Moth in 
Watershed Forests. By A. C. Cline. Pp. 235-244. 
Sizes of Meters for Services. By R. W. Esty. Pp. 245- 247. 
Water Supply of Northborough, Mass. and Its Improve- 
ment. By R. S. Weston. Pp. 248-258. 
Advisability of Water Departments Regulating Water 
Piping and Fixtures Within Buildings. Committee report. 
Pp. 259-260. 
What Interest Has a Water Purveyor in Interior Plumb- 
ing Systems in Relation to Cross-Connections. By W. W. 
Cowles. Pp. 261-265. 
Plumbing  Aage = acre to Back Siphonage. By L. K. 
Sherman. Pp. 26 Ja 
Special Bus, Rnnary Cross Connections. By A. V. Har- 
rington. Pp. 270-272. 
Tanks for Water Service in High Buildings. By H. E. 
Halpin. Pp. 273-276. 
Electric Grounding on Water Pipes. By J. O. R. Cole- 
man. Pp. 277-281. 
Underwriters’ Tests of Transite Pipe. By C. W. Sher- 
man. Pp. 282-284 
Marlborough’s Introduction to Transite Pipe. By H. L. 
Brigham. Pp. 285-2 
Experience with eaanete Pipe. By A. B. Rich. Pp. 289- 
98. 
Transite Pipe River Crossing at Scituate. Mass. By F. A. 
Marston. Pp. 299-309 
areas for Wells and Screens. By W. J. Lumbert. Pp. 
Transite Pipe. By G. W. Blakeley. Pp. 317-325. 
New England Droughts and Floods in Their Relation- 
ship to Water Supply. By C. M. Saville. Pp. 326-366. 
The Surveyor 
September 10 
Burnhope Reservoir. Pp. 309-311. 
Engineering News-Record 
September 30 
ices Texas Waterworks. By C. Cohen. Pp. 559- 
56 
= Automatically Control Flow. Pp. 567-568. 
October 7 
Air Conditioning Demands on Water and Sewage Facili- 
ties. P. 608. 
October 14 
What Is Good Water Worth? Pp. 611-644. 
Water Works Engineering 
September 29 
Leakage from Albany Reservoir Stopped by New Design. 
By B. L. Smith. Pp. 1404-1410. 
Electrically Operated Pumping Stations. By S. A. 
Canariis. Pp. 1411-1414. 
October 13 
Automatic Control Features of pew. Tex., Water 
Plant. By H. N. Roberts. Pp. 1470-1473 
p. Minimizing Iron in Ground Water. By P. F. Howard. 
Pp. 1474-1477. 
Water Works and Sewerage 
September 
Softening Plant Improvements at Topeka. By D. H. 
Rupp. Pp. 321-325. 
Maintenance of Water Meters. By C. A. Gallagher. Pp. 
331-334. 
Leakage Losses (at Johannesburg). By M. Udwin. Pp. 
349-350. 
American City 
October 
Emergency Truck Built by a Water Utility. By F. Selig- 
man. Pp. 69-70. 
Proceedings, American Soc. of Civil Engineers 
October 
Solution of Transmission Problems of a Water System. 


By E. H. Aldrich. Pp. 1511-1533. 
Civil Engineering 
October 
Safe Roadside Water Supplies in Ohio. 
Stewart. Pp. 675-678. 
Tourist Camp and Roadside Sanitation. By E. D. Rich. 
Pp. 678-680. 


By F. D. 


Canadian Engineer 
October 19 
Rehabilitation of Old Water Works Systems. By D. H. 
Fleming. Pp. 5-8. 
Public Works 

October 
Some New Features in Swimming Pools. Pp. 17-18. 
Laying a Water Main Across a River Without a Coffer- 
dam. By A. E. J. Johnson. Pp. 21-22. 
n. Town Increases Water Revenue by Serving Neighbor. 
P. 24. 

Construction Methods and Equipment 

October 

C. exe Handling of Labor on Water Supply Line. 


Pp. 48- 
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NOW USED IN-A4-STATES 
Produces Better Water 


WE ALSO MANUFACTURE 


@ STANDARD ACTIVATED ALUM 
(Used in 11 States) 


@ REGULAR ALUM 


Do not sign your next year’s Alum contract 
until you have tested our Alums and re- 


ceived our price quotations. 





Activated Alum Lorp. 


OFFICE: 
80 BROAD STREET 
NEW YORK, N. Y. 


WORKS: 
CURTIS BAY 
BALTIMORE, MARYLAND 





UP 
HILL 
Subaqueous DOWN DALE 


Bee uee Up over 9,000 feet 
in the Andes, at Bogota, 
Colombia, there were miles 
Sewer of country too rugged even to 
traverse on foot before we started 
construction. Down in Little Rock, 
Arkansas, there were creek crossings w'th 
grades so steep that a man could ascend them 
only on his hands and knees yet in both places Lock 
Joint Pipe was installed Safely and Economically. There 
is no country too rough for Lock Joint Concrete Pressure Pipe. 


Lock Joint Pipe Co., Ampere, N. J. 
Established 1905 


LOCK JOINT £25 G@ONCRETE, PRESSURE PIPE 


Turn to pages 63-65 for descriptions of helpful booklets and catalogs. 


Culvert 














RITEK- HITE 


PATENT No. 1,852,928 





RITE-HITE Valve Box Tops 
are semi-steel one piece cast- 
ings and are used for raising 
or lowering the height of old 
valve boxes without disturb- 
ing the paving. 


TAPAX 
MANHOLE CUSHION 


PATENT No. 2,050,050 


TAPAX takes all the noise and danger out of 
loose manholes. It stops the noise and the 
complaints in one operation. 




















Send for 100-ft. trial reel—for which we will bill 
you only $15—~if not satisfied, send back what 
you have not used and we will cancel the charge. 
















TROHN’S SUPPLIES, INc. 
ylty i (@> Ayes 
MAMARONECK, NEW YORK 




































No Gas Masks Needed When You Feed 
Aqua Ammonia and Hypo-Chlorine 


Small and medium size plants can use aqua ammonia and hypo-chlorine for 
chloramine treatment—both harmless solutions not requiring gas mask pro- 


tection. 


Also, aqua ammonia costs but one- 
half that of gaseous ammonia. For 
small and medium size plants so 
little chlorine is used that the 
higher cost of hypo is negligible 
when compared with relative 
costs (initial and upkeep) of 
apparatus used for feeding. 





New Bulletin No. “Red” Triplex Chemical Feeder 


% PROPORTIONEERS, INC. % 
96 Codding Street Providence, R. I. 











HO | EL DRAKE rire tm 
PLAN HOTEL 
SouTH CAROLINA AVENUE AT PACIFIC 


ATLANTIC CITY, New Jersey MODERATE RATES 





150 Outside Rooms Beautifully Furnished 





Also Small Apartments . . . Fully Equipped Including 
Electric Refrigeration 


CONVENIENT TO PIERS, THEATERS AND CHURCHES 
ALSO BUS AND RAILROAD DEPOT 
GARAGE ACCOMMODATIONS 


For Literature and Rates, Address W. GRAHAM Ferry, Mar. 

















When writing, we will appreciate your mentioning Pustic Works. 
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Work of the Ohio Division of Sanitary 
Engineering 


HE volume, importance and character of the work 
je by the Division of Sanitary Engineering of 

the Ohio Department of Health in 1936 and 1935 
have been outstanding. The increase over previous 
years has resulted from the advantage taken of offers of 
federal aid, supplemented by the activity of the person- 
nel of the Division in urging public bodies to take 
advantage of these opportunities for accomplishing 
much-needed sanitary improvements. 

The federal aid sanitary projects undertaken during 
the past three years (it is difficult to separate them into 
individual years since many of them overlap) include 
108 waterworks improvements under PWA and 368 
under WPA, valued at a total of $19,812,719; 88 sewer- 
age and sewage disposal improvements under PWA 
and 842 under WPA, valued at $46,907,235; and 22 
swimming pool projects under WPA costing $677,000. 
These include 66 new water works systems, 39 new 
water treatment plants, 37 new sewerage systems and 45 
new sewage treatment plants, in villages not previously 
supplied with such facilities. 

An important point to note with many of these 
sanitary improvements is that they are to a great extent 
self-supporting. Most of the new water supply systems 
are being financed through mortgage revenue bonds; 
water and sewer systems may be declared utilities and 
service charges used to amortize revenue bonds for the 
building of the works, as well as taking care of the 
operation of the utility. Previous to the advent of the 
federal aid program of PWA and WPA, only two Ohio 
municipalities had ever availed themselves of the op- 
portunity of financing water or sewerage improvements 
by means of mortgage revenue bonds although provis- 
ion for such financing has been specifically in the State 
Constitution since 1912. Ohio has been the pioneer in 
this field of financing, and as a result of the general 
acceptance of this method by the federal PWA other 
states have adopted simililar statutory enabling acts so 
that water and sewerage improvements might be in- 
states have adopted similar statutory enabling acts so 

Work done by the Division on industrial waste treat- 
ment last year included one plant for treating acid iron, 
one for beet sugar, one for brewery wastes, 3 for can- 
ning wastes, 4 for milk wastes and 2 for oil. 

One of the major activities has been the sealing of 
abandoned coal mines. During 1936 there were 9066 
closures costing $397,038 and employing about 700 men 
regularly ; labor receiving 88.6% of the total expendi- 
tures, materials 2%, and superintendence 9.4%. WPA 
furnishes county supervisors, foremen, labor and part of 
the material. The sponsor furnishes technical supervis- 
ion, laboratory service and the remainder of the ma- 
terials. An assistant engineer from the State Depart- 
ment of Health has been designated as acting director 
of the project. Up to the first of this year about 64% of 
the closures needed had been effected. 

Another major work performed in Ohio under the 
auspices of the U. S. Public Health Servive and the 
WPA is the construction of sanitary privies upon rural 
properties, 33,377 units having been constructed in 1936 
at a cost of $1,973,965, of which WPA furnished $1,- 
229,041 for labor and the sponsors $744,924 for ma- 
terial. It is estimated that this program is about half 
completed. 

This work, together with many other duties of the 
Department, has been carried on by ten engineers, of 
whom F. H. Waring is chief engineer. 
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“Lynchburg Castings” 


have something on the ball 


Maybe it's our many years of specialized experience — maybe it's 
our modern equipment, enabling us to make quick deliveries — or — 
maybe it's a combination of both that rates "Lynchburg" so high 
with eminent engineers. . . . For that difficult "Special" job — write, 
wire or phone "Lynchburg" for quick estimates. 









Bell and Spigot Pipe and Fittings. From 4” to 54”. 
Cast Iron Flanged Pipe. From 3” to 84”. 
Cast Iron Flanged Fittings & Flanges. From |” to 84”. 
Super-de Lavaud Centrifugal Cast Iron Pipe. 

















Special lron Castings for the Chemical Industry 


Lynchburg Foundry Co. 


General Office: Lynchburg, Virginia 










Peoples Gas Building 50 Broad Street, 
Chicago, Ill. New York, N. Y. 


















CONTINUOUS DUTY GAS ENGINES 
HOLD THE RECORD FOR LOW COST POWER 


In the mid-continent enough gas is being wastefully 
burned to supply you with cheapest power. Surplus 
gas is being collected and distributed by pipe line, 
and Sterling Gas Engines are available at lowest 
cost, with many advantages, to utilize this fuel. 














Internal 
Combustion 
Engines 











Semi-portable 8-cylinder 400 H.P., 900 R.P.M. Gas Engine, direct 
connected to 200 K.W. Electric Machinery and Manufacturing 
Company generator and mounted on welded steel skid for oil 
field power. 


STERLING ENGINE COMPANY 


Home Office and Plant DEPT. C-5 Branch Office 
1270 NIAGARA STREET, BUFFALO, N. Y. 900 CHRYSLER BLDG., NEW YORK, N. Y. 






























Turn to pages 63-65 for descriptions of helpful booklets and catalogs. 
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Announcing 


The New EVERSON 
Type ‘“‘R” Chlorine Sterilizer 


At last the perfect chlorine sterilizer with 
an absolutely accurate micro-control, com- 
bined with all the other exclusive EVER- 
SON features including: metered feed con- 
trol, automatic gas absorber, automatic 
venting, automatic vacuum break which pro- 
tects against back-flooding. 


EVERSON can supply chlorine sterilizers in 
all capacities—from small water works and 
swimming pools, to large sewage treatment 
plants. 

Write for New Bulletin 


EVERSON MANUFACTURING CO. 


“The Swimming Pool People” 
213 W. Huron St. Chicago, U. S. A. 









ONSULT US ON 
FILTRATION PLANT 
PECIALTI€ES 


We serve as skilled contractors 
to furnish and install the com- 
plete hydraulic and mechanical 
equipment in all forms of water 
treatment plants. 


J FILTER MFG.CO. 


= 
* 
640 COLUMBIA AVE. DARBY, PA. 


S= = —=——— 


Use PFT Equipment in Your 


Sewage Treatment 
Plant 




















Write for Latest Bulletins 


PACIFIC FLUSH (JD TANK COMPANY 
Designers & Manufacturers @, of Sewerage and Sewage 






































RAVENSWOOD AVE. Treatment * Equipment LEXINGTON AVE. 
CHICAGO, ILL. SINCE 1893 NEW YORK, N. Y. 
ten «Rn 5 NESTE a — 
Safety First! 
BUILD WITH 
STEEL CASTINGS 
Manhole Monument 
Covers Boxes 
= TE Catch Basin Manhole Steps 
Grates and other 
We welcome an opportunity to Curb Inlets Steel Castings 
quote on your requirements. 








NOISELESS, DURABLE 
HIGHWAY CASTINGS 


THE WEST STEEL CASTING CO. 


CLEVELAND, OHIO 
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Building Porous 
Concrete Wells 


By J. A. RAFFIELD 


City Manager of Sumter, S. C. 


HE water supply sys- 
tem of Sumter was 
installed in 1892 and 
operated by the Sumter Wa- 
ter Company until 1905, 
when it was purchased by 
the city and since then has 
been operated by it. The 
plant consisted of a pump- 
ing station and 6-inch 
driven wells with bronze 
strainers connected to a 
common suction line. Wells 
driven to depth of approxi- 
mately 50 feet furnished a 
supply of good water. Oth- 
ers driven to a greater depth contained some iron. 
In 1929, additional water from the upper stratum 
being needed, F. K. Ellis (then and still the waterworks 
superintendent), the city manager and city council, 
studied the possibilities and decided to try a well using 
porous concrete pipe at the bottom and impervious con- 
crete for the remainder of the well, 24-inch pipe being 
used to obtain a greater area of strainer surface and so 
give more yield than the 6-inch wells. This type has 
proved so successful that we are now completing our 
twelfth well. These wells are constructed as follows: 
A pit is dug by hand to a depth of seventeen or 
eighteen feet which goes through the top sand and some 
seven or eight feet of clay to a bed of sand clay. Upon 
reaching this sand clay, the 24-inch porous concrete 
pipe is placed in the pit and an ejector or jet fed by 
water from the pumping station is used to sink the pipe. 
The first section 
of pipe is pro- 
tected at the 
bottom by a cut- 
ting band of 
metal which ac- 
celerates the 
work and pro- 
tects the pipe. 
Additional pipe 
(which is in 3- 
foot sections) is 
added as need- 
ed, the joints 
between pipe 
being well ce- 
mented and 
firmly held to- 
gether by four 
tie rods, which 
keep the pipe 
straight. 
After going 
through this 
sand clay seven 
or eight feet, 





J. A. Raffield 


Top of a completed well 
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Sinking a 24-inch concrete pipe for a well 


water bearing sand is entered and continues between 
twenty and twenty five feet. There is, at a total depth 
of about 52 feet, a ledge of impervious material on 
which the pipe is allowed to rest. A concrete plug is 
then poured in the bottom of the well, thus further 
strengthening the installation and preventing sand 
from entering. 

Approximately 21 feet of porous pipe is used in each 
well. By using a jet in sinking this pipe, the well is 
developed and also a well-developed basin adjacent to 
it, thus allowing a maximum supply of water to filter 
into the pipe. A pump, turbine or deep-well centrifugal 
type, is placed in the well, using in most cases a 5 HP 
motor. 

We have six of these wells so equipped which furnish 
more than one thousand gallons per minute of pure 
wholesome water. Three of the wells are connected to a 
suction line operated by a 250-gallon triplex pump. The 
remaining three wells are kept in reserve. 

The water is pumped to a small reservoir or catch 
basin and is aerated as it enters this reservoir for the 
removal of CO? gas, thereby bringing the PH to neutral. 
From this small reservoir it is pumped into our dis- 
tribution system. 

In addition to the water obtained from these wells, 
we have deeper wells of the gravel-wall construction 
type, which furnish an abundance of water, thus giving 
Sumter more than three times as much as our peak load 
requires. Our average daily consumption is 950,000 
gallons, with a peak of 1,300,000 gallons. 

Sumters’ water is so pure that it is used and recom- 
mended for storage batteries in preference to distilled 
water and is especially adapted to use of bottling and 
cloth treatment plants and other industrial uses. 





Committee on Sewage Treatment Costs 


A committee to study sewage treatment costs is in 
the progress of organization by the Sanitary Engineer- 
ing Division, American Society Civil Engineers. The 
general purpose of this committee is to consider the 
various factors which affect the construction and operat- 
ing costs of sewage treatment, and the comparative 
economies of various types of sewage treatment proc- 
esses with a view of outlining orderly procedures for 
recording and relating the various cost factors. The 
presently appointed committee members include Paul 
Hansen of Chicago; George H. Schroepfer of Minne- 
apolis; A. H. Wieters of Des Moines, Iowa, and Wm. 
E. Stanley, Chairman, Ithaca, New York. 


JAEGER SPEED 


Trail at 35 m.p.h. on 
Timkens and pneumatic 
tires —5 to 7 seconds 
loading, 7 second dis- 
charge of stickiest dry 
concrete. End dis- 
charge cuts placing 
costs, pours direct into 
forms. Get our prices, 
all sizes 34S to 56S, 
latest type Tiltirig and Non-Tilt mixers. 


THE JAEGER MACHINE COMPANY 
400 Dublin Avenue Columbus, Ohio 


by Pe 
Se toe? none 














All copper and brass meter mount- 
ings for installing water meters in 
curb settings. Absolutely simple. 
Hold service pipes in line when 
meter is removed and make meter 
changes easy and trouble-free. 


WRITE FOR CATALOG. 


THE FORD METER BOX CO 


WABASH, 


INDIANA, 


The most complete 
line of diaphragm 
and plunger pumps. 


When you need an all around pump you can depend 
on... one that will pump water containing large quan- 
tities of mud and solids—you will be glad you bought 
a MUDHOG. 

This “Old Reliable” is made in 3” and 4” single and 
double sizes, gasoline or electric driven. Unskilled 
labor can operate and maintain it. Write for booklet, 
“How to Choose The Correct Equipment.” 


MARLOW PUMPS 


When writing, we will appreciate your mentioning Pusitic Works. 











Wheelbarrow runway used for re- 
moving excavation and depositing it 
in the washout ditch tion 


Drop inlet 6 feet high. Completely 
silted to top 6 months after comple- 
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View through completed culvert showing drop 
inlet beyond. 20-foot fill to be placed over 
arch 


REPLACING A 100-FOOT WOOD AND STEEL BRIDGE WITH A 14 x 14 x 85-FOOT CONCRETE ARCH 


Highway Culverts Aid Soil Conservation 


How a Nebraska County, with PWA Aid, Combines Soil Conservation 
with Improved Highway Culvert Construction 


By BEN C. DALE 


County Engineer of Richardson County, Nebraska 


URING the past four or five years, nearly all 
county governments have been faced with the 
problem of working a large number of men on 
relief programs. At first almost any type of work would 
do, such as leaf raking and moving dirt long distances 
with shovels or wheelbarrows. Now under W.P.A. rules 


a more efficient type of work is required and likewise 
the man-year cost has been reduced to about $600. Since 
ordinary construction costs run about $1,500 to $2,000 
per year, it is evident that the present W.P.A. projects 
require considerable figuring to find suitable work and 
still hold down the sponsor’s costs for material and 


Box culvert, with drop inlet in foreground 


equipment. Likewise the heaviest load of men comes in 
the winter time when most road projects can not be 
operated because of frost and weather. In counties 
gifted with bank gravel pits and rock quarries, this type 
of work is very adaptable to adverse weather. I often 
wonder what kind of projects are operated where these 
materials are not available and where the winters are 
very severe. 

Richardson County, Nebraska, has a very large num- 
ber of bridges and culverts and, due to the nature of 
the soil and the swift runoff, often exceeding the co- 
efficient of one in Talbot’s Formula, is confronted with 
a very serious problem, of both culvert construction and 
soil erosion. The people in general are not interested 
in the drainage structures but more so in the surfacing 
of the roads so that they can travel in bad weather. This 
makes the task all the harder for the engineer, but we 
believe that he should contribute his share to the great 
erosion problem and calamity of the entire nation. 

The photographs accompanying this article illustrate 
some of the W.P.A. work undertaken by Richardson 
County in the first year of W.P.A. program. We in 
this county take considerable pride in the fact that all 
culverts are constructed with a type of drop inlet which 
fills up the ditches, stops erosion, and in many cases is 
of enormous benefit to the land above the culvert. In 
the past fifteen years we have constructed about 300 
of these culverts and the results are many times sur- 
prising. Please note that no attempt is made to place 
the inlet too high at first, but that provision is made for 
raising the drop inlet from time to time as the upper 
ditch silts full; and it is surprising how soon it will do 
this. If the inlet is constructed very high above the 
stream bed, I would recommend that the fill over the 
culvert be rolled or tamped. After trying various types 
of inlets we are of the opinion that the type shown 
works the best. It has been our custom to provide an 
inlet twice as large as the culvert in area and also to 
construct a headwall which prevents a whirlpool and 


washouts along the box. Be 
During the past year, the government’s contribution 
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AUTOMATIC ASPHALT PATCH PLANT 


@ A COMPACT, EFFICIENT, ONE- 
UNIT ASPHALT REPAIR PLANT. 


@ FOR ACCURATE BATCH MIX- 
ING. 


@ STATIONARY OR PORTABLE 
TYPES. 
* 


MANUFACTURED BY 


HETHERINGTON AND BERNER, INC. 


ENGINEERS AND MANUFACTURERS 
701-745 KENTUCKY AVENUE «» '  «» «» INDIANAPOLIS, INDIANA 





Sunken concrete slab is raised to correct grade Increase the life of concrete slab by the Mud-Jack 
by the Mud-Jack Method — preventing breakage Method. Write for information about economical 
of the slab and eliminating reconstruction costs. maintenance of curb, gutter, and sidewalk slab. 


KOEHRING GY) COMPANY 


Pavers - Mixers - Shovels - Cranes \% Draglines-Dumptors - Mud-Jacks 
ZO26 WEST. CeMEORDIA A.V.ES MILWAUKEE, Wi 6 wee $.3 We 


Turn to pages 63-65 for descriptions of helpful booklets and catalogs. 





We 






TO SERVE YOU WITH 


Blue Print Paper . . . Black and White 


Print Paper . . 
. Drawing Instruments and 


Cloths . . 


. Tracing Papers and 


Supplies ... Drafting Room Furniture... 


Tracing Reproductions .. 


. Surveying 


and Engineering Instruments. 


* NEW YORK, N. Y. 
*% NEWARK,N.J. 
* BOSTON, MASS. 
* PITTSBURGH, PA. 
* DETROIT, MICH. 
% CHICAGO, ILL. 


* MILWAUKEE, WIS. 


% ST. LOUIS, MO. 


*% KANSAS CITY, MO. 


% HOUSTON, TEXAS 


% LOS ANGELES, CAL. 


102 Reade St. 
191 Market St. 
72 Summer St. 
610 Smithfield St. 
218 W. Congress St. 
445 Plymouth Ct. 
739 N. Broadway 
4.N. Eighth St. 
1320 Walnut St. 
1 Main St. 

818 Santee St. 


% SAN FRANCISCO, CAL. 638 Mission St. 


BR UNING SINCE 1897 


Manufacturers of drafting, reproduction, 
engineering and surveying equipment 


854 
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Native rock garage at Humboldt, Neb., with small shop in rear 
and storage room above 


for materials has been reduced more than 50% and con- 
sequently we have gone into the construction of native 
rock masonry arch culverts. Where stream beds are 
solid and stable, this type of work gives excellent results 
and we have found that it does not require much skill 
to lay the rock. We use a circular wooden arch to form 
the top, which is boarded tight and stones are laid in 
motar on the arch. The straight side walls of the culvert 
are varied to suit the size of waterway required. 





Liability for Negligence of Driver of 
Rented Truck 


In an action against a highway contractor for death 
in an automobile accident, based on the negligence of 
the driver of a truck rented by its owner to the con- 
tractor along with the service of the driver to haul 
gravel, the Arizona Supreme Court held, Lee Moor 
Contracting Co. v. Blanton, 65 Pac. (2.) 35, that the 
owner of the truck would be liable, to the exclusion of 
liability of the highway contractor, if the former had 
control or the right of control of the conduct and acts of 
the driver in hauling the gravel, since the driver would 
be his servant and not that of the contractor. The ques- 
tion as to whose servant the driver was was held for the 
jury. The court applied the rule that as long as the 
employee is furthering the business of his general em- 
ployer by service rendered to another he is the servant 
of the former. But under the evidence, although it does 
not conflict, there may be reasonable doubt as to who 
had the control or right of control at the time. Judg- 
ment for plaintiff was therefore reversed for a new 


trial. 
Award for Extra Work 


The Pennsylvania Supreme Court, in Canuso v. City 
of Philadelphia, 192 Att. 133, held that the award of 
a city director of public works that the city, by its 
engineers, and not the contractors, was responsible for 
the collapse of the false work on a bridge constructed 
by the contractors, was final, on the principle that a 
contractor who builds according to the owner’s plans is 
not responsible for the sufficiency of the work, even 
though he is a specialist. But since the arbitration clause 
of the contract, on which the award was based, must be 
read along with another clause in the contract fixing 
the city’s maximum liability, it was also held that the 
award did not warrant recovery by the contractors for 
the cost of repairs necessary to the false work prior to 
further construction of the permanent structure, to a 
greater amount than the city’s maximum liability on 
the contract. The contractors were held entitled to in- 
terest from the date when the value of the work was 


finally determined. 
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Which Distributor is best for You? 


The Littleford Model "C" heats 
material faster than any other 
distributor. It is safe, no burned 
out tubes, no hot spots. Single 
valve control makes the Model 
"C" the easiest, simplest ma- 
chine to operate. Run the pump 
at any rate from 50 to 350 gal- 
lons per minute. Accurate tach- 
ometers enable you to gauge 
your applications exactly to 
specifications. Spray any width 
from 4 to 24 feet—any applica- 
tion from 1/10 to 2!/2 gallons per 
square yard. Heat, pump and 
spray any type or grade of road 
bitumen. 

























Write, today, for prices on 
the size distributor you need. 
Model "C" Littleford distribu- 
tors are furnished either truck 
or trailer mounted. 

















LITTLEFORD BROS. 
454 EAST PEARL STREET 
CINCINNATI, OHIO 






































CONCRETE 
Vi BRATO RS Air operated vibra- 


tors for all classes 
of concrete con- 
struction including bridge deck slabs, dams and locks. 
Portable Vibrating Screed Boards for highway pave- 
ments. 

Special steam operated vibrators for placing hot as- 
phalt mixtures. 

Write for circulars and engineering data. 


MUNSELL CONCRETE VIBRATORS 
RENTALS 995 Westside Ave., Jersey City, N. J. SALES 












































ESSENTIALS 


@ Long life and low operating costs should 
be considered above all other features in 
Pumps Hoists | the selection of a road roller. Buffalo- 

ty) ys, <i emer Springfield’s ability and reputation for 
Two Ton Roller . ‘urnishing these essential qualities have 
for Patch Work ] remained unchallenged for forty-five years. 


Bar Cutters and Benders % — THE BUFFALO-SPRINGFIELD 
Send for Catalogue No. 18A—Saw Rig ROLLER CO. 
C. H. & E. MANUFACTURING CO. SPRINGFIELD, OHIO 


3846 N. Palmer St. Milwaukee, Wise. 
——>E=E=E=>=Lh»B)aaB»™EB>a»™Oh™hO)»h»Em»™»h»™H™AEh»h™» = ||ES=San39DaR)maDaSSSSSS 


Turn to pages 63-65 for descriptions of helpful booklets and catalogs. 
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SPEED UP ROAD REPAIRS 
AND CUT THE COSTS 








USE THE LITTLEFORD No. 101 


For—Patching, Resurfacing, Widening, 
Shoulder Dressing— 
in Fact 
FOR ALL OF YOUR BLACK TOP REPAIRS 






LITTLEFORD BROS. 
452 EAST PEARL STREET 
CINCINNATI, OHIO 











‘HOTEL PHILADELPHIAN 
Formerly Hotel Pennsylvania 


You will immediately sense and 
enjoy its old hospitable atmos- 
phere which has marked this as 
a truly fine modern hotel. Located 
within a five-minute ride to every- 
thing worthwhile, and yet far 
away from disturbing city noises. 


600 ROOMS with both $2.50 up 


COMFORTABLY AIR-CONDITIONED 
lounge and Restaurants 













DANIEL CRAWFORD, JR., Manager 


59th AND CHESTNUT STREETS PHILADELPHIA 
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Selecting Street 
Name Signs 


An investigation of the various materials available 
for street signs has been conducted recently by the city 
purchasing office in Saginaw, Mich. Numerous manu- 
facturers submitted eleven sample signs, each of which 
was subjected to gruelling tests. 

Two of these signs were of metal alloy, three were of 
aluminum plate, four were of steel, galvanealed or rust- 
resisting ; one was of cast aluminum alloy and one was 
of gum wood. Curiously, the gum wood sign was “tops'' 
in the final rating. 

The winning sign carried black on white letters 3% 
inches in height, and formed by a “‘stroke” 34 of an inch 
wide. Twelve letters of these dimensions need a sign 
about 40 inches long, but tests showed such signs were 
visible from a distance of 259 feet. 

The cast aluminum sign scored second highest as 
regards visibility, its black and silver letters nearly 
three inches high but formed by a stroke of only 4% 
inch, being visible from a distance of 165 feet. All the 
metal signs carried “thinstroke” letters, in varying 
color combinations. 

Durability of the signs was tested by throwing half- 
bricks at all the samples from a distance of 10 feet. 
The cast aluminum sign proved most durable, the gum 
wood rated second. Least durable of all were the 
aluminum plate signs. 

Officials who conducted the tests placed great impor- 
tance upon the ability of the signs to withstand stones, 
baseball bats and such missiles as are hurled from 
juvenile slingshots. Several cities having cast iron signs 
have noted especially heavy casualties in the vicinity 
of schools. 

The tests showed that most metal signs have a ten- 
dency to chip easily, thus opening the way for rust, and 
also to bend and crack. The gum wood sign was not 
vulnerable in any of these ways. 

The final controlling factor, however, in the selec- 
tion of gum wood over cast aluminum was the item of 
cost, plus visibility. The cast aluminum sign, admit- 
tedly most durable, was the most costly of all samples. 
Even with small letters, the sign would cost from $9 to 
$11 per street intersection—a virtually prohibitive in- 
stallation charge. 

In commenting on the selection, Byron J. Rockwood, 
acting purchasing officer of Saginaw, says: ‘Metal 
signs may be attractive in appearance, but they are 
inferior in durability to properly painted wood, and 
the glare on the metal surface greatly reduces its 
visibility under comparable conditions of light. Wooden 
signs are more easily serviced than metal ones and 
signs made of one piece of durable wood last longer 
than the metal type. The conclusions are supported not 
only by the tests made in Saginaw, and in the PAS 
report referred to above, but also by an independent 
survey made a few years ago by the Michigan Muni- 
cipal League in co-operation with the board of public 
works in Ann Arbor, Michigan. As the result of tests 
that were made at that time, the city of Ann Arbor 
adopted a gumwood sign with four-inch raised letters, 
carved in the wood and painted white with the rest of 
the board painted black. The raised letters make the 
sign visible from several angles and make it possible 
to repaint them quickly by using a roller. The use of 
wood permits the use of a larger letter than is possible 
with metal, considering the cost of the material.” 
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St. Charles, Ill. 


Above, Front of building which contains treatment plant. 


Right, Reception Office and Laboratory. 


Complete Sewage Treatment in One 


Building a Proven Success 


PUTNAM PROCESS 


FOR THE TREATMENT OF SEWAGE 


T HE Putnam plant in St. Charles, IIl., a city of 7,400 population, has now been in operation for a full 
year. It is housed completely in one building 78 x 66’, built with ornamental brick at a total cost of 


about $76,000, including all equipment. 


This plant treated on an average 754,519 gallons of sewage a day having a B.O.D. of 220 ppm and 
suspended solids of 240 ppm and gave a reduction of B.O.D. of 95.4% and a reduction of suspended 


solids of 97.1%. 


The plant gives no offense either to sight or smell. 


Three Putnam plants are now in operation. They can be made architecturally pleasing and located 
anywhere most convenient without injury to adjacent property. 


Salient Features 


@ A compact, odorless process. An attractive 
municipal structure. Low cost of construction 
and operation. 


© The process is adjustable to the treatment of 
all kinds of sewage and the complete disposal of 
its solids. 


© It is elastic as to varying temperatures, vol- 
umes and contents, including any industrial 
waste. 


@ Enclosed in one building. . . . Not subject to 
weather conditions. . . . No sludge beds or di- 
gesters. .. . Is adaptable to Cities, Villages, Insti- 
tutions and Industries. . . . Does not require the 
services of an expert. 


Visit One of Our Plants 
Mayors, city managers, sanitary engineers, city 
engineers, aldermen and others interested in the 
sanitary, efficient disposal of sewage, are invited 
to inspect our St. Charles, Ill., plant at their con- 
venience, or submit sanitation problems. 


We serve as engineers or consultants. Correspondence invited. Write to 


PUTNAM ENGINEERS 


100 WEST MAIN STREET, ST. CHARLES, ILL. 


Turn to pages 63-65 for descriptions of helpful booklets and catalogs. 
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A Digest of Current Sewage Literature of the 
Month 


The Digestion 
Tank 


Refuse incinerators at Rochester, N. Y., costing 
$400,000, now under construction, will replace old 
rubbish sorters and incinerators. Sorting cost 3 or 
4 times the revenue produced. The new incinerators 
are expected to furnish twice as much steam as the 
old ones. The adjacent reduction plant uses all steam 
now produced and additional purchased steam cosi- 
ing $50,000 a year (but 2,000,000 lb. of recovered 
grease a year and $5,000 from the sale of hot, soft 
waste heating water almost meets all operating costs). 
The plant will contain an 18,000 cu. yd. dumping pit, 2 
furnaces and 2 boilers, and a 250 ft. chimney. Steam 
will be used by reduction plant at 150 lb., but plant is 
built for a working pressure of 250 lb. The furnaces 
are of the refractory type, each with 135 sq. ft. of grate 
surface ; arches are of the suspended type and side walls 
sectionally supported ; 3 charging hoppers per furnace. 
Boilers are Keeler two-drum water-tube type, each 420 


h.p., fitted for either gases from furnace or oi] fuel.™* 


Refuse incinerators of New York City have a daily 
capacity of 7,000 tons and two additional ones of 600 
tons each are under design. Since 1934 the Dept. 
of Sanitation engineers have designed the plants in all 
details and they have been built by contract. They 
produce steam by waste heat boilers and electricity by 
turbo - generators. One has a diesel for light oper- 
ation when the plant is shut down, another (which sup- 
plies current for a 5-story municipal garage a block 
long) buys current for this purpose. Dumping floors 
are as wide as streets to prevent congestion. Every load 
is weighed on automatic scales. Fly ash is prevented 
from reaching the chimney. Thorough ventilation is 
provided. There is no salvaging—burning combustibles 
for steam is thought preferable. Electric collection 
trucks are being tried, being charged at one of the in- 
cineration plants." 


Tallmans Island treatment plant, the third of 38 
plants proposed for New York’s sewage, is being 
rushed to completion to clarify the water front of the 
1939 World’s Fair. It provides for 40 mgd (ultimately 
50 mgd), strictly domestic sewage. The site is 26 acres 
about 30 ft. above water level. Sewage from a small 
low area will be pumped to the plant. Hand-raked 
racks and mechanically cleaned bar screens (screenings 
to be ground and returned to sewage), and mechani- 
cally cleaned grit channels are followed by three pri- 
mary sedimentation tanks with conveyor-type sludge 
collectors, two spiral-flow aeration tanks, and four 
final tanks, sludge from the last being returned to the 
aeration tanks. Primary tank sludge. goes directly to 


digestion tanks. Excess activated sludge goes to sludge 
thickeners, and thence to digestion tanks. The 4 diges- 
tion tanks have floating covers; supernatant will be set- 
tled 6 hrs. and then go to plant influent. Digested 
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Municipal Sanitation 


Flow diagram of refuse disposal plants at Rochester, N. Y. 


sludge will be pumped to elevated storage tanks near 
a wharf, stored 5 or 6 days (and supernatant be de- 
canted off) and discharged into sludge vessels for 
barging to sea. The plant effluent will be discharged in 
21 ft. depth of water in front of the plant. Sludge gas 
will be used (augmented by purchased gas as neces- 
sary) for power, to operate pumps and blowers of 
60,000 cfm. in capacity to provide air for aeration 
tanks and air lifts. A notable feature is provision in the 
aeration tanks to permit primary tank effluent to be ad- 
mitted in varying amounts at three points in the tank, to 
provide distribution of loading.™” 


Denver’s new plant, 60 to 90 mgd. capacity, using 
chemical precipitation, mechanical filtration and sludge 
digestion, uses air for chemical mixing and grease 
separation, and paddle-type flocculators; Laughlin 
magnetite filters; sludge dried on the natural sandy 
soil with no underdrains, and removed on a belt con- 
veyor; bulk chemicals handled pneumatically ; ferrous 
chloride will be made and chlorinated. Grease and scum 
will be removed from tank by continuous flight con- 
veyor, returning above the sewage, which pulls the ma- 
terial up an inclined trough. The flow of sewage 
throughout is controlled by push button control of 
electrically operated sluice gates. Sewage is carried to 
the plant across the river in a 78” elevated pipe made 
of copper-bearing steel, with stiffener rings, in two 
self-supporting 100 ft. spans. Buildings are of mod- 
ernistic architecture—glass brick panels instead of 
window sash, dark green glazed tile up to the corbel 
and light gray glazed tile above this. Aluminum is 
used for the entire front entrance of the administra- 
tion, entrances to connecting flumes, gauge housings, 
hand rails and wherever else practicable inside the 
buildings.° 


Sludge gas used for 14 months at Aurora, IIl., for 
operating gas engines contained from 0.113% to 
0.008% hydrogen sulphide. No scrubbers were used, 
and after 9 months no evidence could be found of any 
deleterious effects on either engine interiors or ex- 
haust heat exchanger. Once set in motion, the engines 
require almost no attendance from one week-end to 
the next.¢*? 

Beet sugar wastes are of four main kinds, of which 
that known as “Steffen’s waste” has a very putrid odor 
which sometimes it is impossible to remove with even 12.5 
grains per gallon of activated carbon. Suggested 
methods are evaporation to dryness, direct application, 
or biological action and stabilization, or all combined. 
he first two are very expensive ; the third is less so, its 
success depending upon the degree to which the stabi- 
lization proceeds.°** 
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Paint suitable for treatment plants differs for sub- 
merged and unsubmerged surfaces respectively. The 
former must chiefly resist oil and grease; the latter, 
gas. For submerged steel, rust-inhibitive pigments, with 
tung-oil synthetic resin varnish plus linseed oil as a 
vehicle; also hot bituminous coatings. Above the water 
line, most prefer a rust-inhibitive base coat and two coats 
of aluminum paint; no lead in primer; synthetic resin 
varnish as a vehicle for both primer and top coat, for it 
resists both acids and alkalies, and penetration of mois- 
ture and gases.’ 


Bibliography of Recent Sewerage Literature 
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nical article. 
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49. Industry Uses the Putnam 
539-40. 


Process. By R. Blair. Pp. 





De-Salting an Artificial Island 


The 400-acre man-made island in San Francisco Bay 
Which will be the site of the 1939 Golden Gate Inter- 
national Exposition is to be given a series of baths. 
With a $1,500,000 horticultural program planned, 
Exposition officials must unsalt the sand of the island, 
which was reclaimed from the bottom of the bay, before 
trees, shrubs and flowers can be planted. 
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With 12” or 14” or 18” Orange Peel Bucket 
As Catch-Basin Sewer Cleaning Machine. 
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1936 Revised Edition of 
“SEWERAGE” 


By A. Prescott FoLtweti 


A complete text on the designing, constructing and 
maintaining of 


SEWERAGE SYSTEMS AND SEWAGE TREATMENT 
PLANTS 


This edition embodies all the more important information 
on the subject which has been made available up to this 
date by the investigations and experiences of the increasing 
number of able engineers and scientists who have specialized 
in this field. 

There has been included in the section on sewerage some 
quite recent data relative to rainfall anticipated population 
of cities, sewer design and related subjects. 

Over 28,000 copies of “SHWERAGE” already sold make it 
the most popular book on the subject ever written. Mail check 
for your copy today—price only $4.50, postpaid. Money back 
in 10 days if not entirely satisfied. 


Book Dept., PUBLIC WORKS, 310 E. 45 St., New York, N. Y. 
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Basie Principles of 
TASTE AND ODOR CONTROL 


An 8 page pamphlet reprinted from material appearing in 
the April, 1937, issue of PUBLIC WORKS. Describes causes 
and latest methods of control. Authoritative and up-to-date. 
Well illustrated. Sent, postpaid, on receipt of 30c., coin or 
stamps. Book Dept., PUBLIC WORKS, 310 East 45th St., 
New York, N. Y. 
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Sanitation Work by City Held a Govern- 
mental Function 


The Texas Court of Civil Appeals, Jones v. City of 
Texarkana, 100 S. W. (2d.) 198, states it as a general 
rule, with but few exceptions, that a city in constructing 
a sewer is not engaged in a governmental function, and 
hence is liable for the negligence of its agents, servants, 
and employees which result in personal injury to an 
employee. But the cases make a distinction between the 
construction of a sewer and work of sanitation for the 
preservation of the public health, for which there is no 
liability on the part of the city. Instances were cited 
where the employee injured was engaged in spraying 
a disinfectant for the preservation of the sanitary con- 
dition of the city and where the employee was engaged 
in cleaning out a sewer pipe for the same purpose. In 
these cases it was held that the employee was engaged 
in a governmental function and that the city was not 
liable. 

In another recent case, City of Munday v. Shaw, 
Texas Court of Civil Appeals, 100 S. W. (2d.) 765, it 
was held that where an employee of the city’s sewer de- 
partment was killed while transporting by motortruck 
to the place of burial the body of a dog killed by the 
city marshal, the city was engaged in the governmental 
function of sanitation and not liable for the death. One 
judge dissented, on the ground that the employee’s act 
was not distinguisable from the removal of garbage, 
which that court as well as some other jurisdictions, hold 
to be a proprietary function. 





Compulsory Reference of “Long Ac- 
counts” in Suit for Extras 


In the course of constructing a sewage disposed plant 
for a municipality, the contractors claimed to have 
encountered in the work of excavation a stratum of 
water-bearing sand which made it necessary to furnish 
sheet piling, pumps, extra labor, and to do an amount 
of excavation in excess of contract requirements. The 
contractors sued the city for an amount claimed to be 
due for these items. The city claimed that a trial would 
require the examination of a “long account” and that 
a reference was properly ordered by the trial court under 
New York Civil Practice Act, § 466. 

On appeal the New York Appellate Division, Hem- 
merich v. City of Geneva, 265 N. Y. S. 660, held that 
no “long account” was involved although the amount 
sued for was to be gauged by figures requiring proof 
of cost data relating to various items of extra labor and 
materials. These items were items of damage only and 
not to be considered as an account. A compulsory refer- 
ence of the issues without the contractor’s consent was 
therefore held not authorized by the statute. 


SEWAGE AND REFUSE DISPOSAL AT 
DOVER, DEL. 


COMBINED sewage treatment and refuse in- 
A cineration plant has been in operation in Dover, 
Delaware, since July 24, 1936, and data con- 
cerning its operation are available. The population 
contributing to the sewage plant is estimated at 4,000 
and that from which garbage and refuse is collected at 
5,000. 

The plant is at the southeast end of the city, within 
300 ft. of dwellings and 1,000 feet of the state capitol 
group of buildings. The sewage plant, for primary 
treatment only, consists of a mechanically cleaned grit 
chamber and bar screen, pumping station, two settling 
tanks with “Straightline” sludge collectors, separate 
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sludge digestion tank with Downes floating cover and 
heated, and glass-covered sludge bed; cost $78,000. 
The incinerator is of the Morse-Boulger type, rated 
capacity 20 tons in 24 hours of refuse, screenings, grit 
and scum, the mixture burned to contain at least 35% 
combustible and not more than 50% water, costing 
$29,000. 

The plant is generally of design which is more or 
less standard. Sludge from the settling tanks is pumped 
to the digestion tank by a plunger pump driven by a 
5 hp. motor, and flows by gravity onto the sludge bed. 
A chlorinator and copperas dry feeder are provided 
to furnish ferric chloride, but has been used only ex- 
perimentally. 

Although the floating cover is of the usual design, 
it has been used in an unusual way and one not advo- 
cated by the manufacturers, in that gas is stored under 
the cover, without any ill effects on sludge digestion 
or the mechanical operation of the cover. Last winter 
the gas-fired hot water boiler maintained the tempera- 
ture of the digester at an average of 87° (84° mini- 
mum) and that of the building at 72° during the day. 
The boiler is operated at 140° to 180° to prevent con- 
densation and resulting corrosion, the hot water to the 
heating coils in the digester varies from 102° to 108° 
and the return water from 84° to 92°. The gas collected 
averages 0.79 cu. ft. per capita per day, weekly aver- 
ages varying from 0.49 to 1.62 cu. ft. The weight of 
the floating cover is increased by adding 2,000 Ib. of 
sand in bags, and the gas pressure is 734 inches at the 
digester and 3 inches at the burning rod of the boiler. 
The rate of gas production has been greater at night 
than during the day. 

The pH of the raw sludge as it reaches the digester 
is 6.1 to 6.2. No gas was produced until the pH had 
been brought up to 7.4, which was done by adding lime 
—25 lb. a day at first, increasing to 75 Ib. the third 
month. Also, during this third month supernatant was 
withdrawn and city water with a pH of 7.8 was added. 
After gas began forming the lime dose was gradually 
tapered off to 12% lb. per day, and since February 
no lime has been added and the pH of the sludge 
ranges from 7.4 to 7.6. The plant operator finds that 
he can control the pH by adding a combination of 
lime and city water and manipulating the quantity of 
supernatant in the tank. 

The grit and sludge collectors are operated by mo- 
tors. Test runs of these in October showed that the 2 
hp. motor that operates both sludge collectors used 0.24 
kw. input for each or 0.26 kw. for the two together, or 
0.116 hp. output at the motor shaft for one tank and 
0.132 for both together. The 1 hp. motor operating the 
screenings and grit remover used 0.34 kw. input or 
0.337 hp. at the motor shaft. 

In the incinerator, garbage is charged onto a hearth 
or fire clay arches, where it is burned by hot gases from 
rubbish burned on iron grates, which gases pass over 
and under it. No auxiliary fuel has been used since the 
first ten days of operation. City regulations require 
that all garbage be drained and wrapped in paper. 
Collections are made five days a week. Garbage and 
rubbish combined average 2.79 lbs. per capita per day. 
The residual ash averages 6.5% of the refuse burned. 
The average burning rate has been 1.33 tons per hour 
or 60% above rated capacity. The furnace has been op- 
erated an average of 7.35 hrs. a day. The average 
temperature has been 1390°F. 

The above information is abstracted from a paper 
before the Maryland-Delaware Water and Sewerage 
Association by Francis S. Friel, of Albright & Friel 
the engineers for the plant, which was a WPA project. 
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Make concrete pipe on the job with Quinn Pipe 
Forms. Quinn Pipe Forms can be handled by 
less experienced labor and produce uniform 
concrete pipe of highest quality. 7 he recog- 
nized standard of all concrete pipe. 


"TT hal ae 


Built to give more years of service—sizes for 
any diameter pipe from 12 to 84 inches— 
tongue and groove or bell end pipe—any 
length. Backed by years of service in the hands 
of contractors, municipal departments and pipe 
manufacturers, 













CONCRETE PIPE FORMS 


Meet the demand for low cost equipment that 
produces a uniform quality of pipe in smaller 
amounts. Complete in every way. Stands up on 
any job. Same sizes as “‘Heavy Duty,”’ from 
12 to 84 inches—any length. 

WRITE TODAY 
Get complete information on prices and Special 


Construction features of Quinn Pipe Forms. 
Give us size of job for estimate on your pipe 
form needs. 

Also manufacturers of concrete pipe machines 


for making pipe by machine process. 


QUINN WIRE & IRON WORK 


1631 TWELFTH ST., BOONE, IOWA 








When writing, we will appreciate your mentioning Pustic Works. 





Widening with 4-wheel-driven truck on Route 20 


PUBLIC WORKS for November, 1937 


A well-plowed highway—Route 2, Arlington, Mass. 


Massachusetts Highways Kept Safe 
in Winter 


By J. E. LAWRENCE 


Maintenance Engineer, Massachusetts Dept. of Public Works 


NOW fall in Massachusetts totaled less for the 
winter of 1936-1937 than for any year since 
records have been kept. But though the cost of 

plowing was therefore small, the cost of sanding the 
highways to make travel safe was much greater. 

Sanding is a much more important feature of winter 
highway maintenance than it was considered a few 
years ago. It is realized that opening a road to traffic 
is not enough—it must, as far as possible, be made 
safe for such traffic. And a road covered with smooth 
ice, especially on a hill, is not safe. 

Last winter, most of the storms in this state came 
in the form of rain falling during below-freezing tem- 
peratures and freezing at once to a sheet of ice. But icy 
surfaces also result from the packing, freezing and 
thawing of the more or less thin layer of snow left on 
the pavement by the snow plows. The ideal plowing 
would remove ai// the snow, leaving a clean pavement. 
This ideal can not be fully attained, but the effort is 
made to select such plows and so operate them as to re- 
duce to the least practicable minimum the amount of 
snow left on the pavement. This not only reduces haz- 
ards to traffic but also reduces the cost of sanding. 

Our winter program covers a total of 1,965 miles of 
road, of which 1,762 miles are State highway and 203 
miles are Town roads maintained on a cooperative ba- 
sis. The program includes providing an adequate 
amount of the proper equipment (which is overhauled, 
painted and repaired during the summer), organizing 
a force of men to use it, a method of getting them into 
operation at once when their services are needed, and 
of keeping informed at headquarters of conditions on 
each road and the equipment working there. 

The State is divided into seven districts and each 
district is divided into several maintenance sections, 
each about 30 miles long and in charge of a foreman 
who works under orders from the district maintenance 
engineer. The State Department receives daily weather 
forecasts from the Weather Bureau, and when a severe 


storm is predicted the district maintenance engineers 
are informed, also the shop superintendent at the State 
garage. 

As equipment for snow removal, the Department has 
141 four-wheel-driven trucks equipped with various 
types of plows, 5 ten-ton tractors and 18 five-ton to six- 
ton tractors (the tractors being used only as emergency 
units); also 120 1%4-ton maintenance trucks used as 
auxiliary plow units, mostly for light plowing and on 
ramps at grade separations. The 6-ton and 8-ton trucks 
are equipped with one-way plows for patrol and widen- 
ing work, and also with interchangeable “V” plows 
which can be installed in approximately twenty min- 
utes and are used where snow is drifting badly and 
threatening to block the road. 

The newer trucks are equipped with special electrical 
systems, air brakes, oil steering, the latest oil hydraulic 
system for operating plows and bodies, hydraulically 
operated plow wings; also with weatherproof heated 
cabs and conveniences for the operators such as sleet 
eaters. These convenience items are worth much more 
than their minor cost, as they keep the operator in such 
condition as permits him to operate the truck at its maxi- 
mum efficiency. The electric plant operates 3 cluster 
lights, 2 tail lights, a body light, a large red warning 
or sanding light and in many cases lights directly above 
the sand spreader, operated on a 12 to 16-volt system. 

The sand is treated with calcium chloride and stock- 
piled in the fall. Providing a shelter for the sandpiles 
—a tent-shaped structure of lumber and tar paper that 
two men can lift—has been found well worth while. 

After roads have been plowed, all drainage struc- 
tures are cleared to provide a runoff for melting snow 
—not very expensive work, but very essential, especially 
when there is thawing during the day and freezing at 
night. 

During the past year the Department has erected ap- 
proximately 54 miles of snow fence where past expe- 
rience has shown the need of it to prevent drifting. 
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Economy in Ice Control 


By C. D. LOOKER 
Director of Research, International Salt Company, Inc. 


ficial questioned the advisability of spending more 

than $50 per mile in attempting to keep the main 
roads open to wheel traffic in heavy snow regions, and 
he was not alone in the opinion that the amount of traffic 
did not justify greater expenditure. Today the question 
is being answered by most highway departments in the 
country by keeping an ever-increasing mileage of roads 
open for all-year-round use of automobiles, for they con- 
sider it good business, not only because of increased 
revenues from gasoline taxes but also from other normal 
business as well. In fact, this is considered desirable for 
the less traveled roads as well as for the main highways. 
Snow-plows are used to open drifts in the road and 
remove the bulk of the snow throughout, but usually 
leave a thin layer of snow to become compacted by traffic 
and frozen to ice with lowering temperature. This 
creates a condition that not only causes decreased speed 
but also makes winter driving a hazard unless the sur- 
face is so treated that it will offer resistance to skidding. 
This is only one of the many causes for icy pavements. 
The first snow that forms on a road may melt as fast 
as it falls until the road surface becomes cold enough 
to permit freezing, giving a glare of packed snow and 
ice before the motorist is aware of it. Perhaps the most 


F- fetal questi years ago a prominent highway of- 


treacherous condition results when the snow turns to 
rain and all the slush is not removed before the tempera- 
ture falls below the freezing point. Last but not least 
is the ice sheet formed by rain freezing to the road 
surface as fast as it falls. 

Various methods have been tried to control the surface 
of icy highways, entirely remove the ice, or prevent its 
formation. Railroads and street car companies have 
tried heating with oil, gas and electricity. Some high- 
way departments have tried oil burners. Some are using 
heavily lugged wheels and cutters to break up the ice, 
after which it is removed by the snow-plow. Others 
have tried the application of heated sand but most have 
given this up because they found it highly impractical. 
It is generally believed that the use of chemically treated 
abrasives is the most practical and economical means 
of keeping ice-coated highways safe. 

Salt has been used for ages to melt ice but it is only 
within the past few years that it has been used exten- 
sively with the abrasives for treating icy pavements. 
Rock salt of ice cream salt size, known commercially as 
CC grade, has been found to be most. convenient and 
economical in this country. It is either mixed with gritty 
material, mostly sand and cinders, when these are being 
stored in piles, or it is spread over the surface of the 
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piles before freezing weather, allowing rain and snow 
to take it into solution to coat the abrasive particles 
and keep the water they contain from freezing. There 
is no uniformity in the methods of using salt ; each high- 
way division works out its own methods depending on 
local conditions and preferences. These have been so 
thoroughly described in the literature for treated abra- 
sives that no general description will be given here. 

One reason for treating abrasive piles is to maintain 
the moisture they contain in a fluid, unfrozen condition. 
Abrasives stored in the open invariably become wet. 
Those stored under a cover should be moistened before 
they are applied to the ice in cold weather; otherwise, 
they will not bond with the ice or become embedded. 
Since salt solutions evaporate less rapidly than plain 
water, salt-treated abrasives do not dry out readily be- 
low the optimum moisture content for best results. It 
has been found by repeated tests in some of the most 
Northern States and Canada that salt in the quantities 
customarily used by highway departments for chemical- 
ly treated abrasives does the job most effectively. 

Another reason for treating abrasives is to conserve 
material. It has been demonstrated repeatedly that it 
requires fewer salt-treated abrasives than untreated 
abrasives to do an effective job. This is because the 
moist brine-coated particles bond to the icy surface by 
freezing in extremely cold weather or become embedded 
by melting the ice directly in contact with the abrasive, 
and subsequent alternate melting and freezing enable 
the gritty material to become firmly anchored in the 
surface of the ice, thus preventing traffic and wind from 
removing them. 

Cold, dry abrasives will not adhere to or become 
frozen in the surface of dry, cold ice. Cinders hauled 
directly from the furnace room have not proven satis- 
factory when hauled long distances and distributed 
without chemical treatment. One highway department 
is treating such cinders with eutectic salt brine (23.3 
per cent) immediately before application. 

In extremely cold weather, brine tends automatically 
to adjust itself to the eutectic composition, which begins 
to freeze at minus six degrees Fahrenheit. This does not 
mean that an abrasive pile will freeze up when the pre- 
vailing air temperature has lowered to minus six. In 
the first place, an abrasive pile is a good insulator and 
the temperature on the inside averages much higher 
than the usual prevailing air temperature during sud- 
den drops in temperature. Furthermore, a thin coat of 
ice over the surface of a pile of grit provides further 
insulation of the interior. For protection at tempera- 
tures lower than minus six degrees, the moisture on the 
abrasives must contain a greater percentage of dissolved 
chemical than the 23.3 per cent mentioned above. 

Rock salt does not dissolve so rapidly that the usual 
fall rains will cause undue leaching from the abrasive 
pile. Consequently, an ample supply is present if the 
heaps have been covered with the desired quantity of 
rock salt or those treated integrally are capped with a 
few pounds to maintain high strength of brine in the 
surface. When more salt is used than sufficient to make 
a 23.3 per cent solution, the excess acts as a reserve 
against dilution of brine by rain or melting snow. 

Chemicals are not used generally to melt ice from 
highways, but for melting ice they have application for 
certain purposes such as keeping gutters, catch basins, 
safety zones, sidewalks, bus stops, street car switches, 
etc. free from ice. For such purposes a thin spread of 
rock salt will often keep sleet from forming on a road 
surface or melt it after it has formed and prove more 
economical than abrasives. Salt-treated abrasives are 
more satisfactory and economical for all conditions that 
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produce ice or packed snow that is thicker than a very 
thin layer. 

As a rule, traffic produces considerable packing of 
snow on the pavement in advance of snow plowing. The 
plow does not usually break the bond between this 
packed snow and the pavement but leaves it there to 
create a slippery hazard. One division in Ohio over- 
comes this difficulty by a timely use of rock salt. By 
paying close attention to weather reports as given by 
air lines and the local weather bureau and by frequently 
referring to barometers stationed in State garages, the 
division office in connection with the county superin- 
tendent in charge of maintenance, can fairly accurately 
anticipate the arrival of snow, and it is a standing order 
that, as soon as snow starts falling, trucks loaded with 
salt and equipped with spreading devices begin spread- 
ing salt on designated roads in advance of snow plow- 
ing. From 4 to 34 pound of salt per square yard of road 
surface is used, depending on conditions. Spreading is 
continued until all roads are covered or until the depth 
of snow is approximately three inches. If the salt is 
placed before the snow reaches a depth of three inches, 
it nas been found that most of it will remain on the road 
in the thin layer of snow left by all snow-plows. It is 
then that traffic or another pass of the snow-plow is 
successful in breaking the bond of the snow to the pave- 
ment and stopping the formation of matted snow or 
snow-ice on the pavement, so that all snow is plowed 
completely off the pavement and deposited well out on 
the shoulders to prevent meltage on the traveled road 
surface. 

Within 24 hours after the heavy snow-storm of Jan- 
uary 2, 1936, both the Dixie Highway and National 
Highway through this division were free from ice and 
snow, and traffic traveled on dry pavements in spite of 
temperature ranging as low as 28 degrees below zero. 
Other roads in the same localities were not passable for 
a much longer time. 





Damages for Default and Delay 


The contractor for the construction of a water supply 

tunnel for a city gave a bond under which the city had 
the right to complete the work on default of the con- 
tractor and charge the expense thereof to the contractor 
or his surety. The contractor defaulted and the city ob- 
tained another contractor to complete the work. The 
city after completion sued on the contractor’s bond for 
damages. The Federal District Court for eastern Penn- 
sylvania held, City of Reading v. United States Fidel- 
ity & Guaranty Co., 19 F. Supp. 350, that the bond was 
one of guaranty and not merely of indemnity, so that 
the surety’s liability became fixed immediately on de- 
fault. The city could therefore sue on the bond without 
waiting for actual loss to accrue. The measure of dam- 
ages was held to be the difference between the first con- 
tractor’s and the second contractor’s aggregate prices. 
It was held immaterial that the contracts contained unit 
instead of lump-sum prices. The units being ascertain- 
able, the prices were readily reducible to a lump-sum 
basis. ; 
The city also claimed damages for delay of 13 months 
from the date stipulated for completion in the first con- 
tractor’s contract to the date of actual completion, on 
the basis of $50 per day penalty for delay contained in 
the contract. The city was held entitled to damages at 
that rate directly resulting from the default, but not to 
exceed four months, the period within which the second 
contractor guaranteed to complete the work. 
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Lifts, Controls and Attachments 

For routine snow plowing, trucks are 
used at a relatively high rate of speed. 
This high speed requires a quick and 
sure control of the plow, and in heavy- 
duty work, control by hand and me- 
chanical equipment is slow, cumbersome 
and arduous. Furthermore, snow re- 
moval is hard work, in that plow opera- 
tors must remain on the job for many 
hours in the most severe weather, and 
handling a heavy truck under these 
conditions taxes even the most rugged 
operator. To make men and equipment 
as efficient as possible, hydraulic con- 
trols are desirable. Their use means in- 
creased safety, greater comfort for the 
truck operator and increased amount of 
work performed. Such controls should 
be reliable; breakdowns at critical mo- 
ments may put out of use a piece of 
equipment that is vitally needed. They 
should be fast, so that a plow or wing 
can be raised rapidly enough to avoid 
reducing truck speed. They should be 
convenient, so that the operator can 
handle it without fatigue and in the 
comparative comfort of the truck cab. 


Snow Fighting 


(Continued from page 11) 











Vickers hydraulic control 
units. The cut shows two 
single- and one double- 
acting units, without in- 
tegral relief valve. 


Vickers manufacture hydrauli con- 
trol units for snow plows, which units 
consist essentially of an oil pump, a 
few feet of tubing, a valve bank and 
cylinders. Such an installation provides 
for any desired combination or sequence 
of motions. Wear is negligible; cold 
weather does not affect the operation. 
Power is normally obtained from a 
power takeoff (though hand pumps also 
can be provided). 

Most plows are now available with 
hand or power hydraulic controls. Plows 
not so equipped can be changed over 
and brought up to date easily and with 
little expense. 
















Sidewalk and Crosswalk Plows 


There are few forms of municipal 
activity more greatly appreciated by the 
residents of cities in the snow belts than 
plowing snow off sidewalks. A good 
plow and a small tractor can clean the 
sidewalks over a large area before 
breakfast. This helps in getting children 
to school on time and is a safety measure 
in that they are not obliged to walk in 
the streets at a time when the traffic is 
heavy. Also, sidewalk plowing saves a 
good many blisters and lame backs on 
the part of residents. 


These small plows are also handy for 
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trucks. 
Reversible Plows 


One Way Plows 
Vee Plows 
Wings 


NEWTON 





Embody latest scientific formation for stream- 
line movement of snow. Greater speed, less 
power consumed, more snow moved. Built in 
numerous sizes and styles for large or small 


Hand hydraulic or power hydraulic controls. 
There is a Parsons Representative near you. 


Write for literature, mentioning Pustic Works. 
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HAUCK SUPERHEATED 
STEAM THAWERS 


Melt ice an 
inch a second 


Free your fire hydrants, valves, water and gas 
mains, culverts, meters, manhole covers, sewers, etc. 
of heaviest ice coatings or cloggings . . . 
safely. 
below for bulletin NOW. 


HAUCK MFG.CO. 


117-127 TENTH ST., BROOKLYN, N. Y. 


swiftly, 


(Gasoline-burning.) Use coupon 






Small Cleveland tractor plowing sidewalk 


other municipal uses, as in parks and 
around municipal buildings. Some- 
what larger plows are also made—too 
large for sidewalk use, where the width 
is severely limited—but adaptable to 
parks, playgrounds, airports, etc., for 
which there are many uses in the aver- 
age city. 

Frink makes a sidewalk plow (also 
handled by Davenport-Besler, which is 
of V-type, cutting to a width of 5 ft. 
The extreme moldboard spread is 7 ft., 
the nose height 2 ft. and rear height 4 
ft. This can be raised by the driver’s 
feet so as to clear a 14-inch obstruc- 
tion. 

Gravely has a small sidewalk power- 
driven snow plow that will clear pretty 
nearly any of the sidewalks in the 
residence districts without getting 
caught in trees or other obstructions. 
It will clear from 40 to 54 ins. wide, 
being adjustable to the desired width. 
This machine is especially handy be- 
cause the small tractor on which the 
plow is mounted (which is furnished by 


Courtesy Carl Frink 


Method of using wings 


Gravely) serves as a power lawn mower 
during the summer. For winter work, 
the mowing attachment is removed and 
replaced with the snow plow. 


Meyer makes a very considerable as- 
sortment of small plows for sidewalk, 
crosswalk, park and other light plow- 
ing. These can be mounted on the small- 
est trucks, on passenger cars, or on 
small tractors with narrow tread for 
sidewalk and similar work such as are 
furnished by Cleveland Tractor or In- 
ternational, also by several other manu- 
facturers. Meyer furnishes both V and 
blade plows and has developed a special 
rubber-edged squeegee blade for side- 
walks. 


Good Roads makes both blade and V 
plows for sidewalk work. The former 
has a reversible blade, and standard 
equipment includes hydraulic lift and 
safety blade trip on both types. The 
blade plow plows from 5 ft. wide to 6 ft. 
4 ins.; the V plow clears 6 ft. wide. 
These are designed to work with small 
tractors. 


Zaremba has a junior snow rotor con- 
sisting of a small garden tractor carry- 
ing one 24-inch rotor with the operator 
either walking behind the tractor or car- 
ried on a riding attachment. Centaur 
Tractor also has both reversible blade 
and V plows for mounting on their light 
and narrow tractor. Bros builds blade 
plows for light trucks and passenger 
cars. 


Most of these same units are used for 
clearing cross-walks, but if streets are 
plowed, crosswalks do not need much 
additional clearing, if any. They are 
also used for clearing parking spaces, 
around filling stations, factory yards, 
etc. Tractors equipped with bulldozers 
are often used for this work, and a few 
special push blades have been developed 
which somewhat resemble the bulldozer 
but are of lighter construction. 


Motive Power Equipment 


Tractors, both heavy and light, and 
trucks, find economical employment in 
snow removal. For the rural highways, 
fast trucks are best adapted to the 
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patrol system, and the heavier trucks 
and tractors for heavy-duty removal. 

Allis-Chalmers crawler tractors are 
made in a large variety of sizes for 
use with the heavy V plows. Baker 
makes a line of tractor snow plows 
particularly designed for use with the 
various A-C tractors. The L-O is an 
oil burning tractor that starts like an 
automobile, by pushing the starter— 
an especially desirable feature in snow 
plowing. The Baker 241 V plow with 
a cutting width of 12 ft. (with wings 
extended 23 ft. 6 in.) is designed for 
this unit. The 241 plow weighs 10,000 
pounds without wings. 

Case wheel tractors have pneumatic 
tires. The Case heavy-duty 4-speed 
special has dual 11.25 x 28 tires, with 
speeds from 1.32 to 14.35 miles per 
hour. These tractors use a plow mount- 
ed close to the radiator; hand or 
power controls are available. They are 
suited for rural highway or city street 
plowing, using the V plows, with or 
without wings, the one-way, or the 
reversible. A narrow-tread tractor is 
available for sidewalk plowing. 

The Linn tractor is unique in that it 
is both a truck and a tractor. The 
conventional rear wheels of the truck 
are replaced by a crawler unit. De- 
veloping enormous tractive power at 
low speeds, the Linn can travel as fast 
as about 12 m.p.h. The truck body per- 
mits its use for hauling very large 
loads and for all sorts of heavy work. 
Krink has designed the Linn-Frink V 
plow especially for use with this 
tractor. With wings open, plowing 
width is 21 ft.: without the wings it 
is 11 ft. 8 in. 


Rotary Plows 


Rotary plows are suited for the heav- 
iest snow removal conditions, such as 
deep drifts, and for widening espe- 
cially where there are high banks. The 
rotating blades pick up the snow and 
throw it clear of the road—most rotary 
plows will throw snow to either the 
right or the left, or will pile near at 
hand or load into a truck. This makes 
them useful also for certain types of 
city work. Klauer makes one model, 


Allis-Chalmers “L” tractor with Wauson plow 
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which is designed for “every kind of 
snow removal work.” Zaremba makes 
three models—the “‘battleship”’ for heavy 
duty highway operations; the cruiser 
model for cleaning city sidewalks, etc., 
and a junior model for still lighter work. 


Desirable Factors in Snow 
Removal Equipment 


Snow removal must be done under 
difficult conditions, including severe 
weather, heavy work and long hours. 
The last is necessary both because of 
the lack of enough skilled men to handle 
the plows, and also because of the in- 
ability to relieve them at the end of an 
8-hour shift, if the plow is several miles 
out in the country where it may be dif- 
ficult for the relief crew to locate it. As 
noted in Public Works several months 
ago, at least one county has equipped 
its snow plows with short-wave radio as 
a better means of control and for keep- 
ing in touch with the work. 


Do Not FIGHT SNOW 
But PREVENT it 


Blocking Your Roads by Using 


BEACH SNOW FENCE 
High Quality, Low Prices 
Beach Mfg. Co. Charlotte, Mich. 














The matter of hydraulic hoists has 
already been mentioned. In addition, 
trucks or tractors for snow removal pur- 
poses should have the following: Zlec- 
tric starting, since engines may be 
stalled in a drift, and getting out and 
to the starting crank then becomes a 
major problem. Comfort for the opera- 
tor, which can be attained with a storm- 
proof, heated cab, with comfortable seat 
and arm and back rests. Plenty of vision 
is also required. Easy controls so that 
the whole machine responds quickly to 
the operator’s will, and without undue 
or heavy mental or muscular strain. 
Other desirable factors are good road 
clearance, positive traction, and plenty 
of lights. Head and tail lights, both red 
and white, and spot lights contribute to 
safety of motorists and of equipment. 


Removing Ice Ruts and 
Breaking Up Ice 


Several pieces of equipment are avail- 
able for ripping heavy layers of ice off 
the streets. Gifford-Wood has an ice rut 
remover that consists of a bar carrying 
cutting teeth, which bar is mounted on 
adjustable steel runners. These runners 
are spaced 4 ft. 11 ins. apart, just right 
to fit into ruts made by automobiles. The 
machine is towed by a tractor or truck, 
the teeth being set so as to scarify and 
rip up the ice. Depth of cut is regulated 
by hand wheels. An operator rides on 
the machine. Speed of operation is 3 to 







































Above, Case tractor handling a V plow in heavy 
going 


5 miles an hour, and the ice is cut to 
within 1% inches of the pavement. 

Beach has a road conditioner, pri- 
marily designed for smoothing gravel 
and similar roads, that has been used 
for ice removal very effectively. This 
unit can be attached to a tractor-pulled 
grader or to a motor maintainer or 
grader, since it can be attached to any 
grader or spring scraper. 

When ruts are deep, the use of this 
type of equipment followed by the ap- 
plication of calcium chloride or salt is 
most effective. After the chemical has 
honeycombed and lossened the ice, it 
should be removed, which may be done 
effectively with a grader, bulldozer or 
snow plow. 
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GRAVELY 
SIDEWALK 
SNOW 
PLOW 


Effectively clears 
paths 40-54” wide. 
in places you 
wouldn’t think of taking 
; a big plow. 
Attach it to your GRAVELY 
MOWER and you have a first- 
rate all-year machine. 


Gravely Motor Plow & Cultivator Co., Dunbar, W. Va. 












Completely assembled ma- 
chines or the Smith Com- 
bressor Head and Accessories 
oy instructions for mount- 


Address Inquiries to Desk G 


BOWLING GREEN, KY. 





The Famous Smith 


AIR COMPRESSOR 


Replaces Cumbersome, 
Inefficient Compressors 


Internationally used for 
drilling rock, breaking pave- 
ment and for general com- 
pressor use. Over 60 cu. ft. 
a minute capacity. Pressure 
up to 175 Ibs. a square inch, 
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Baker Tractor Plow operating in Minnehaha County, S. D. 


AKE 


SNOW PLOWS 


With 21 models of dependable truck snow plows 
for the heaviest trucks to those for 114 ton capacity, 
also many models for light and heavy industrial 
tractors, you have a wide choice of Baker Plows, 
leaders since 1908. 


Ask for Snow Plow Catalogs 


THE BAKER MFG. CO. 
525 Stanford Avenue 
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' A New Refuse Body 





"THERE are certain basic requirements 

for a refuse collection vehicle. These 
include: 1. A large payload per truck, 
since it is not possible, in modern cities, 
to have the disposal area near the center 
of the community and a large capacity 
body avoids the necessity for frequent 
trips to the incinerator or the dump. 2. An 
enclosed body, so that paper and other 
debris will not fall or be blown from the 
collecting vehicle, adding to the litter on 
the streets. 3. A low loading height, so 
that the collectors are not injured physi- 
cally by the work of lifting heavy cans 
or boxes. It is doubtful if any other kind 
of work is so apt to cause ruptures and 
hernias as the continued lifting of heavy 
loads to an excessive height. Refuse col- 
lectors have suffered especially from these 
disabling injuries. 

A new type of refuse body—the 
Silentpack—has been announced and 
tried out. The features of this body, 
which is totally enclosed, are large ca- 
pacity and low loading lift. By means of 
a compacting impeller within the body, 
refuse is compressed to a half or a third 
of its normal volume, thus increasing the 
capacity markedly. This arrangement 
permits discharge of the load through 
the end, eliminating the need for extra 
head room for dumping—an important 
feature at many incinerators. 

This body consists of a cylindrical tank 
within which is an impeller operated by 
means of gears through a power take-off 
from the truck engine. By means of this 
impeller, a pressure of about 800 pounds 
per square foot is available for compact- 
ing the refuse. This can be set for a pre- 
determined pressure, and when this pres- 
sure is reached the power take-off snaps 
into neutral. Dumping or unloading is ac- 
complished by this same means. The tail- 
gate latches are released, the tailgate 
swings free, and the impeller forces the 


By ARTHUR K. AKERS 





load out as shown in the accompanying 
illustration. 

A loading door is placed at the for- 
ward end and on each side of the body. 
This is equipped with a counterbalance 
for easy opening, but locks securely. 
Refuse is dumped into the door opening 
until it is well filled; the doors are then 





The compressed load is forced out of the 
end of the body 


shut and the material pushed back out of 
the way with the impeller. 

For the average 5-ton or 7 %-ton truck, 
the body is about 6 ft. in diameter and 15 
ft. long, of which about 3 ft. are not 
available for loading. This leaves about 
12 cubic yards of space for compressed 
material, equivalent to about 30 cubic 
yards of loose refuse. At the top is a plat- 


The view at the left shows the refuse body mounted on a depa‘tment truck; at the right is shown comparative capacities of 
two types of bodies, and relative dumping heights 
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The loading height is low 


form for placing bulky pieces, too large 
to go into the body proper. The entire 
weight, exclusive of the truck is about 
8,000 pounds. 

The low loading doors and the broad 
running boards facilitate easy loading. 
The compaction feature is designed not 
only for the greater capacity obtained, 
but also to crush and break up boxes, 
barrels, furniture, etc., which, when done 
by hand, is not only time-consuming but 
also results in many minor injuries to 
the workmen, as scratches, and from nails 
and splinters. 

Below is shown an illustration of one 
of these units beside a 24-yard refuse 
body both of which are used by New 
York City. The 24-yd. body, which was 
completely filled, was dumped, and the 
entire volume was then hand-shoveled 
into the Silentpack body shown, and com- 
pacted to less than one-half of its original 
volume. This illustration shows also the 
difference in head room required when 
dumping. 

These bodies will be manufactured in 
several sizes to meet with the require- 
ments of large and small municipalities. 
The Silentpack body is a product of the 
Silent Hoist Winch & Crane Co. of 
Brooklyn, N. Y. 
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Keeping Up With New 


High Speed Portable Air 
Compressor 

The W-K Manufacturing Company, 

Kansas City, Mo., has announced a light 


weight compressor for all types of con- 
struction work using pneumatic tools. 





W-K portable air compressor 


There are two sizes available in W-K 
compressors, 70 and 140 cu. ft. actual 
air delivery. Two Ford V-8 engines are 
used in the construction of the larger 140 
cu. ft. compressor while in the 70 cu. ft. 
machine only one V-8 engine is used. One 
bank of the V-8 is used for power cyl- 
inders and the other bank is utilized for 
the W-K air head and valves. 

W-K compressors are designed for 
portability and may be towed behind an 
automobile at speeds up to sixty miles per 
hour. The ‘“‘Quick-way”’ snapon towing 
hitch makes it possible to attach compres- 
sor to automobile ready for towing in one 
minute. 


The Allen Road Maintainer 


A new type of road machine has been 
developed by the Allen Road Machinery 
Corporation, Shreveport, Louisiana. The 





The “Quick-Way” truck 
shovel may be mounted 
on any 32 to 5-ton sin- 
gle axle truck having 
dual pneumatic or hard 
tires in the rear. No 
weights or counterbal- 
ances are needed. Gas- 
oline powered; 0.4-yd. ! 
capacity bucket: weighs 
5¥% tons: highly mo- 
bile; fully convertible. 
Excellent folder from 
Quick-Way Truck Shov- 
el Co., Denver, Colo. 


machine is said to do perfect work at 
speeds up to 20 miles per hour. It is rec- 
ommended for any type of bladeable 
road, such as dirt, gravel, crushed stone, 
shell, sand and caliche, for laying black 
top and oil mat, and has a scarifier attach- 
ment for preparing and shaping oiled 
roads for reshooting. 

The automatic control is an important 
feature, the blade setting being controlled 
by the draw bar pull without changing 
the contour or crown of the road for 
which machine has been set by the opera- 
tor. It is not necessary to lift blades when 
crossing bridges, culverts, etc., or when 
turning. 

The construction is entirely of stand- 
ard angle and “I’’ beams electrically 
welded together. Timken roller bearings 
in the wheels, regulation drop center rims 
and balloon type low pressure tires are 
standard equipment. It can be transported 
from one job to another at 60 miles per 
hour by automobile or truck. 

It is built in two sizes. The standard 
machine is 7’ 6” wide, weighing 2100 Ib., 





The Allen Road Maintainer 


Equipment 





requiring any 1%%4-ton truck or farm 
tractor to operate, and the Deluxe ma- 
chine 10’ 6” wide, weighing 3500 Ib., 
which calls for a four wheel drive or a 
3- to 5-ton rear wheel drive truck, or in- 
dustrial type rubber tire tractor. 





The J-Bar is a simple and highly efficient 
device for carrying loads across expan- 
sion and contraction joints. Installation 
is simple. Write American Concrete Ex- 
pansion Joint Co., Chicago, Ill., for details. 


Highway Safety Stop Sign 

A through highway safety stop sign 
which is plainly visible to the motorist 
since it is located directly in the center 
of the highway or street, yet presents no 
hazard to traffic, has been built by the 
Michigan Malleable Iron Company, De- 
troit, Mich. The sign is made of malle- 
able iron and is practically indestructible. 
Installation is made by means of four 
anchor bolts which fasten it firmly to 
the pavement. The “‘stop’”’ flag is hinged 
and when run over by a vehicle, is 
pushed against rubber bumpers and so 
is not marred. When released, the flag 
returns at once to a vertical position. 
Four reflector buttons aid visibility at 
night, and black letters on a yellow back- 
ground make the sign distinct during 
the day. 
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Making Tracings from Blueprints 


When important tracings have been 
lost or mutilated, or are not available, a 
method of reproducing them from blue- 
prints without the tremendous labor of 
redrawing is certainly worthwhile. The 
Lake Photoprint Co., 19 So. Wells St., 
Chicago, Ill., has developed a method 
of transferring blue prints to tracing 
cloth, thus providing a new tracing from 
which an unlimited number of blue 





prints can be made. Information will be 
sent on request. The illustration shows 
before and after. 





This shows T-G bars in metal expansion 
joint, set 20” on centers. 


T-G bars set in position ready for pouring 
concrete. 









At right, Koehring 303 Ex- 

cavator. Below, left, a blue 

is reproduced on tracing pa- 

per. Below, center, cover of 

Austin - Western crushing 

and screening plant cata- 
log. 





For Expansion and Contraction 
Joints 

The T-G Bar is designed to speed 
up highway jobs. Factory assembly 
saves the trouble of greasing and paint- 
ing, and eliminates handling a lot of 
parts. The complete T-G Bar is deliv- 
ered in two pieces and all that is needed 
is a hammer to drive these together. One 
man can assemble all the joints required 
for any job and keep well in front of the 
mixer, it is claimed. 

All the parts are made on precision 
dies and every piece is exact. The over- 
all length of the galvanized bearing 
sleeve, into which the greased 34” cold 
rolled dowel is inserted, is 7%” long. 
The stress-reducers are 2” long and 
2%” across. Thus the unit is compact. 

T-G Bars can be used with any type 
expansion or contraction joint. It may 
be placed with or without an installer. 
It is approved by the Bureau of Public 
Roads and included in many state stand- 
ards. It is furnished by the Five-Way 
Expansion Joint Co., 20 North Wacker 
Drive, Chicago, Ill. 





P & H '%2-yd. Bantam Shovel used by 
Bureau of Reclamation 
























as 


Koehring 303 Excavator 


Koehring has a new 34-yard Shovel 
—Model 303—high speed, light weight. 
High strength special steels, welded 
construction, produce exceptional 
strength, with a decrease in weight. It is 
fully convertible, with a l-yard rating 
as a crane or dragline. Attachment 
changes easily and quickly made on the 
job. A simple gear shift provides two 
selective swing speeds to best synchro- 
nize with the arc of swing and height 
of lift for increased output. Two traction 
speeds give greater power in tough go- 
ing and faster speed in easy traveling. 
Positive steering for any 2ngle from the 
lever position in the cab. Full vision 
from the cab; safety glass; gears are 
enclosed and run in oil bath; anti-fric- 
tion bearings eliminate power waste. 
Koehring Co., Milwaukee, Wis. 





Plugs for Testing Pipe 


Completing a pipe line calls for test- 
ing a main under pressure, and there 
aren’t usually enough valves to shut off 
the ends, so that a test plug must be used. 
Test Plug Mfg. Co., Niles Center, IIl., 
make a plug that consists of a steel plate, 
a rubber gasket, and the necessary 
clamps, which can be put in place easily 
and quickly and is guaranteed against 
300 pounds per square inch. Also use- 
ful for temporary repairs. 











A new plug for testing pipe 








Sketch Sheets 


These have a 7 x 7%-inch drawing 
area laid out in '%-inch squares with 
inch lines heavy and numbered on 8% x 
11 sheet. Identification lines are pro- 
vided. Handy for all types of sketches, 
records, operations and estimates. Also 
available with a 7 x 10-inch sketching 


ENGINEERING OCPARTMENT 
DATA SuEET 


Wade Sketch Sheets 


area without other printing. Black ink 
or pencil drawings stand out distinctly 
and make clear blueprints. The tracing 
paper will not deteriorate and so can 
be used for permanent records. 

These are made by Wade Instrument 
Co., 2246 Brooklyn Station, Cleveland, 
Ohio, who also manufacture isometric 
and perspective paper that is very handy. 





A Catch Basin Cleaner 


Owned and operated by the City of 
Niagara Falls, N. Y., is this model EQ 
Mack eductor truck of 1500 gallon ca- 
pacity. Used for cleaning catch basins 
and manholes, the unit before going to 
the job is first filled with clean water. 
This water is pumped into the basin to 
flush it and then drawn back into the 
tank by suction hoses. The dirty water 


is then taken to a nearby sewer where 
it is disposed of. In flood times this unit 
is also used to pump out cellars and 
buildings, and in emergency cases it also 
serves for street flushing. 





News of Engineers 


William Raisch, formerly of Munici- 
pal Sanitary Service Co., has opened 
an office as consulting engineer, special- 
izing in sanitation, at 227 Fulton St., 
New York, N. Y. 

Charles D. Bottomley, sanitary engi- 
neer of Dorr-Oliver Co., Ltd., London, 
has returned to England after several 
weeks in the United States, during which 
time he inspected many sewage treat- 
ment plants and attended the opening of 
the new experimental plant at Westport, 
Conn. 

Michael J. Blew, research engineer, 
Philadelphia, Pa., has been promoted 
to the grade of lieutenant colonel, Sani- 
tary Corps, Reserve, U. S. Army. 

Neil Jersey, for the past twelve years 
sales manager of the W. A. Riddell Co., 
Bucyrus, O., has been promoted to vice- 
president and general manager, succeed- 
ing the late H. F. Holbrook. 

J. A. Hadley has resigned as engineer 
of the Gibson County, Tenn., Highway 
Commission, and accepted a position as 
Division Engineer with the State High- 
way Department at Jackson. Vernon 
Wyatt succeeds Mr. Hadley as engineer 
for Gibson County. 

George C. McNutt, formerly adver- 
tising and sales promotion manager of 
R. G. LeTourneau, Inc., Peoria, Ill., has 
joined Bert S. Gittins, Advertising, Mil- 
waukee, Wisc. 

Reeves J. Newsom has resigned as 
president of the Community Water Ser- 
vice Co. and its forty-three subsidiary 
operating companies to enter practice as 
consulting engineer, in collaboration 
with James C. Harding. Mr. Newsom’s 
offices will be at 500 Fifth Ave., N. Y. 
Mr. Harding will retain his offices at 
11 Park Place, N. Y., and Mt. Kisco, 
N. Y. 

Alexander W. Limont has been ap- 
pointed manager of the Compressor Divi- 


Mack Eductor Truck used by City of Niagara Falls 
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sion of the Sullivan Machinery Co., 
Michigan City, Ind. 

Neal Higgins has been appointed to 
head the Industrial Sales Division of the 
International Harvester Co. 
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Something New in Street Sweepers 

A vacuum air-blast sweeper has been 
developed by the Clean City Sweeper 
Co., Little Rock, Ark., that is said to 
operate at speeds up to 25 miles an hour, 














THERMAL PLUG 
| ! 


| 


TYPE “B* ASSEMBLY 
FLAME ARRESTER WITH COMBINATION REGULATOR 
NO SHUT OFF vv REQUIRES MANUAL RESETTING 
10. RESUME OPERA’ 
PATENT 206042! 


and to sweep 40 to 60 speedometer miles 
between midnight and 6 a. m. Many ad- 
vantages are claimed for this unit, which 
are described and illustrated in a folder 
that will be sent on request. 


Left: A vacuum 
air-blast street 
sweeper 


Left: This Walworth valve has a seat ring 

and disc of 500-Brinel stainless steel. You 

can flatten a nail between them without 
leaving a mark. Also non-corrosive. 


Varec Flame Traps 


Flame traps for sewage treatment 
plants are offered by the Vapor Recovery 
Systems Co., of Compton, Calif.; also 
explosion and pressure relief valves and 
pressure regulators. The ‘‘Varec’’ flame 
arrestor is listed by the Underwriters 
Laboratories and approved by the Fac- 
tory Mutuals Laboratories. This equip- 
ment was originally developed for the 
petroleum, hydrogen, chemical and coal 
tar by-products industries. The flame 
trap is made of a special aluminum, non- 


TYPE “BB” ASSEMBLY 
FLAME ARRESTER. WITH THERMAL OPERATED 
SHUT or VALVE ~ REQUIRES MANUAL 
RESETTING TO RESUME OPERATION. 






























































/ 
| > GOSé5 age 
[-~>->=2_POamigg ~~~ ~---~—_ 
(, OPEN Postion ““*==---~.__['¢ | =--—~#- 7s) 
w 7 fives I 
SPRING SPRING 
“VAREC” 
FIG. 53 _ 
|_.___HORIZONTAL FLAME /ARRESTER FROM FROM 
CATALOG PAGE| 28 FIG. 33! TANK TANK 
7 1 tec eo 
7 t= Le Fie aa 
' REGULA SHUT OFF VALVE _- 
DRAIN SEE GRAWING (-32-Al SEE DRAWING (-32-Al | 
® © a om 1 
VALVE HAS FREE eae RMAL 
DURING NORMAL VALVE HELD OPEN | IN NORMAL 
VALVE | HELD, CL ED a OPERATION - CLOSES BY FUSION 
UG. OF THERMAL PLUG. 


one >alony OPENING 
PRESSURE 


Varec Flame Trap Layout 








61 






corrosive and high in thermal and elec- 
trical conductivity, which does not buckle 
under fire exposure ; and Factory Mutuals 
tests prove that it will stop explosion, 
withstand continuous flame exposure in 
open or closed areas and rapidly dis- 
sipate heat to the atmosphere. 





Treatment Trailer Tackles 
Telephone Pole! 


A letter from Jeff Corydon, dated Bry- 
son City, N. C., conveys sad news about 
his well-known % Proportioneers % trail- 
er, as follows: 

“Unhitched while leaving Roanoke, 
Va., at 55 mph. en route to Galveston, 
Texas, AWWaA-trailer tackles tele- 
phone pole while car and Jeff Corydon 
continue unscratched on right side of 
highway. 

“Photos show ruination of lab-on- 
wheels. Only the ice box was unbroken 
and backed by this blessing continued 
on to Bryson City to make a service call 





The wreck 


and am roofless, tailless and halfsideless, 
dragging back to the East to study trail- 
er hitches before trying again. Will also 
reread Clarence Budington Kelland’s 
Satevepost story entitled ‘How’s Your 
Hitch.’ 

“The 42 kinds of cigarettes thumb- 
tacked to walls of trailer and the stack 
of papers, drawings, etc., which littered 
the highway took hours of picking up ex- 
ercises. 

“Photos for your news department, 
though neverletitbesaid we would delib- 
erately perform this as a publicity stunt, 
with the 1937 Treatment Trailer. Re- 
gards to you.” 
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New Austin “66” grader has Buda diesel engine as standard 
equipment. Information, power curves, full data, etc., in Bulletin 


Department of Sanitation of New York City recently purchased this Mack 
869B, sent on request to Buda Co., Harvey, Ill. 


tank truck, with capacity of 1,920 gallons of gasoline, to service other trucks. 











The portable type diesel driven com- 
pressor of the Chicago Pneumatic Tool 
Company. 


New Ingersoll 
Rand jackham- 
er. Ask for Form 


Studebaker Dump Truck on Street Rebuilding, South Bend, 
2337 


Indiana. 
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Dodge dump truck. 


The Karpark Meter helps to regulate and 
control parking and to speed up traffic. 
Graybar Electric Co., Inc., New York, N. Y. 





Allis-Chalmers “S-O” controlled oil ignition tractor with a Baker bulldozer. 
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These booklets are 
FREE to readers of 
PUBLIC WORKS. 
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Pipe, Cast Iron 

406. Data on cast iron pipe for water 
works systems, in sizes from 1% to 84 
inches, including information on_ useful 
life, flow data, dimensions, etc., Thos. F-. 
Wolfe, Cast iron Pipe Research Ass’n, 
1013 Peoples Gas Bldg., Chicago, Ill. 


Pipe, 2-inch Cast Iron 

407. The new McWane 2” cast iron 
pipe in 18-foot lengths has innumerable 
uses in water and sewage work. Send for 
the new McWane bulletin describing this 
pipe, the various joints used, and other 
details about it. McWane Cast Iron Pipe 
Co., Birmingham, Ala. 


Pipe, Large Cast Iron 

408. Handy cast iron pipe and fittings 
catalog contains A.W.W.A. and A.G.I. 
standard specifications for a wide variety 
of cast iron pipe specialties, both bell and 
spigot and flanged; also dimensions Lynch- 
burg Foundry Co., Lynchburg, Va. 


Pipe, Steel 

409. A very complete, 60 page, il- 
lustrated bulletin on spiral welded pipe 
including lots of useful engineering in- 
formation, hydraulic data, flow charts, 
specifications, etc., issued by American 
Rolling Mill Co., Pipe Sales Div., 1101 
Curtis St., Middletown, Ohio. 


Pipe Forms 


411. Making concrete pipe on the job 
to give employment at home is the sub- 
ect of a new booklet just issued by Quinn 

ire and Iron Works, 1621 Twelfth St., 
Boone, Ia., manufacturers of “Heavy 
Duty” Pipe Forms. Sent promptly on re- 
quest. 
Pipe Joints 

413. New folder describes in detail a 
new type of pipe joint—the Dresser Com- 
pression Coupling, Style 65, which is com- 
pact and self contained, makes a perma- 
nently tight joint under all conditions and 
is installed on plain end pipe in a few sec- 
onds with only one tool, a wrench. Get 
your copy today. S. R. Dresser Mfg. Co., 
Bradford, Pa. 


Pipe Joint Compound 
414. A new bulletin has recently been 
issued giving full details concerning Tegul 
Mineralead, a quick-sealing, trouble-free 
compound for bell and spigot joints which 
wae immediate closing of the trenches. 
rite The Atlas Mineral Products Co. of 

Pa., Mertztown, Pa. 


Taste and Odor Control 


417. How, when, and where activated 
carbon can and should be used to remove 
all kinds of tastes and odors from water 
supplies is told in a new booklet just is- 
sued by Industrial Chemical Sales Div., 
230 Park Ave., New York, N. Y. 32 pages, 
table, illustrations and usable data. 


Pumps and Well Water Systems 


420. Installation views and sectional 
scenes on Layne Vertical Centrifugal and 
Vertical Turbine Pumps, fully illustrated 
and including useful engineering data sec- 
tion. Layne Shutter Screens for Gravel 
Wall Wells. Write for these three descrip- 
tive booklets. Layne & Bowler, Inc., Dept. 
W, General Office Memphis, Tenn. 


Protective Pipe Coating 


422. Coal-tar Pitch Enamels for ex- 
terior and interior linings for steel water 
lines; highly resistant to water absorption, 
soil acids and alkalis. Technical specifica- 
tions for materials and their application 
will be sent on request. The Barrett Com- 
Pany, 40 Rector St., New York, N. Y. 


Pumping Engines 

424. ‘“‘When Power Is Down,” gives 
recommendations of models for standby 
Services for all power requirements. Ster- 
ling Engine Company, Buffalo, N. Y. 


Run-off and Stream-Flow 


425. Excellent booklet describes and 
illustrates the latest types of instruments 
or measuring run-off, both from small 
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Readers’ Service 






Department 


CONTINUED FROM PAGE 64 


areas for storm sewer design, and from 
large areas for determining water shed 
yield. Sent promptly by Julien P. Friez & 
Sons, Baltimore, Md. 


Screens, Sewage 


428. Be assured of uninterrupted, 
constant automatic removal of screenings. 
Folder 1587 tells how. Gives some of the 
outstanding advantages of ‘“Straight- 
line Bar Screens” (Vertical and Inclined 
types). Link-Belt Co., 307 N. Michigan 
Avenue, Chicago, Il. 





Snow Fighting 


349. “V pe Sno-Plows for 
Every Size Motor Truck” describes 
and illustrates all features of the 
Frink V type plow, including the new 
power hydraulic control as well as the 
earlier types of lifting devices. Also 
describes and illustrates 14 styles of 
leveling wings and the different at- 
tachments which may be used in con- 
nection with them. Just issued by 
Carl H. Frink, Mfr., Clayton, N. Y. 

350. One-Way Speed Sno-Plows 
are illustrated and described in a 
4-page catalog. Features, specifica- 
tions, methods of attaching. Carl H. 
Frink, Clayton, N. Y. 

351. New catalog, with previ- 
ously unpublished pictures of snow 
fighting, and data on 1937-38 V, One- 
Way and Reversible plows and 
Wings, with improved power hydrau- 
lic controls. Parsons Co., Newton, Ia. 

352. Snow Plows for 1% to 2- 
ton Trucks, Bulletin 1698; snow 
plows for 3-ton trucks, Bulletin 1699. 
Cover straight-blade reversibles, one- 
way and V plows. Controls; specifi- 
cations. Austin-Western Road Ma- 
chinery Co., Aurora, IIl. 


353. 36-page booklet on snow 
plows, with data on use, descriptions 
and specifications. Covers V, One- 
Way and Reversible plows for trucks; 
separate booklet covers tractor plows. 
Ask for Booklet 592. Baker Mfg. Co., 
Springfield, Il. 

355. “Make Icy Pavements Safe 
With Rock Salt” is an authoritative 
booklet describing one of the most ef- 
fective and economical methods of 
winter ice control. International Salt 
Co., Scranton, Pa. 

357. Hydraulic Controls  pro- 
vide “fingertouch” ease in handling 
snow plows, and are simpler, quicker 
ana permit higher operating speeds. 
For information on installation on 
present plows, ask for Bulletins 36-12 
and 36-13. Vickers, Inc., 1412 Oak- 
man Blvd., Detroit, Mich. 

358. Snow Fence. Folder de- 
scribes Beach fence and gives infor- 
mation on details of construction, lo- 
cose. etc. Beach Mfg. Co., Charlotte, 

ch. 


359. “Avoid Winter Tie-Ups.” A 
folder describes various types of 
thawing equipment and their uses. 
Hauck Mfg. Co., 124-136 Tenth St., 
Brooklyn, N. Y. 

361. “New Snow Power.” A 
booklet describes Case heavy-duty, 
four-speed special wheel tractors for 
snow removal work, grading, ditch 
cleaning, shoulder shaping and me- 
dium construction. J. I. Case Co., 
Racine, Wisc. 

362. The Sargent Handbook for 
1938 contains sound, practical and 
valuable information on how to plow 
snow, and the types of plows, wings, 
etc., best suited for the various con- 
ditions of work. 86 pages. Sent on re- 
quest. Maine Steel, Inc., South Port- 
land, Maine. 

363. The Linn tractor, a com- 
bination motor truck and crawler 
tractor is described and its many 
uses for snow fighting, road mainte- 
nance and construction outlined in a 
folder. Linn Mfg. Co., Morris, N. Y 














Setting and Testing Equipment 
for Water Meters 


430. All about setting and testing 
equipment for Water Meters—a beautifully 
printed and illustrated 40 page booklet giv- 
ing full details concerning Ford setting 
and testing apparatus for all climates. Ford 
Meter Box Co., Wabash, Ind. 


Rainfall Measurement 


432. The measurement of precipita- 
tion, exposure of gauges, description of 
apparatus for measuring rainfall, both 
rates and amounts. Bulletin RG and In- 
struction Booklet. Julien P. Friez & Sons, 
Baltimore, Md, 


Screens 


435. Water Screen Book No. 1252, de- 
scribes traveling water intake screens and 
gives complete technical information about 
them. Link-Belt Co., 307 No. Michigan 
Ave., Chicago, Ill. 


Sludge Incineration 


440. Disposal of Municipal Refuse: 
Planning a disposal system; specifications. 
The production of refuse, weights, volume, 
characteristics. Fuel requirements for in- 
cineration. Suggestions for plant inspec- 
tion, 45 pp., ill. Also detailed outline of 
factors involved in preparation of plans 
and specifications. Morse-Boulger De- 
structor Co., 202P East 44th St., N. Y. 


Swimming Pool Equipment 

444. Filters, chlorination, underwater 
lights and other supplies for swimming 
seme are very thoroughly described in 
iterature and folders. Plans and layouts. 
Everson Filter Co., 214 West Huron St., 
Chicago, Il. 


445. Data and complete information 
on swimming 1 filters and recircula- 
tion plants; also on water filters and 
filtration equipment. For data, prices, 
plans, etc., write Roberts Filter Mfg. Co., 
640 Columbia Ave., Darby, Pa. 


Treatment 


448. New 3l-page catalog covers com- 
plete conveying, screening and reduction 
machinery for water purification and sew- 
age treatment; describes and illustrates 
the design features of Jeffrey self-clean- 
ing bar screen, combined screen and grind- 
er, sewage screenings grinder, grit washer, 
conveyor type and positive dischar 
sludge collectors and green garbage grind- 
er—includes installation views. Catalog 
615, Jeffrey Manufacturing Co., Colum- 
bus, Ohio. 

450. Standard Sewage Siphons for 
small disposal plants and P Rotary 
Distributors are new catalogs recently is- 
sued by Pacific Flush Tank Co., 4241 Ra- 
venswood Ave., Chicago, Ill. The latter 
catalog contains typical plans and many 
illustrations of actual installations. 

453. How to avoid sludge and scum 
troubles in settling tanks explained in 
detail in Book No. 1542—has excellent 
drawings and photographs, also specifica- 
tions. Most important are the carefully 
prepared capacity tables. Link-Belt Co., 
307 N. Michigan Ave., Chicago, Illinois. 

454. Full information regarding their 
newest equipment for sewage treatment 
and water purification will be sent on re- 
quest by The Dorr Co., 570 Lexington Ave., 
New York, N. Y. 


Water Works Operating Practices 


490. This is a reprint of two excellent 
papers by F. E. Stuart. One outlines a 
number of filtration and field practices of 
value. The other presents a lot of kinks 
author has picked up in visits to more than 
1,000 water works plants. Sent free by Ac- 
evetes Alum Corp., Curtis Bay, Baltimore, 


Drawing Supplies 

495. Perspective and Isometric pa- 
per, graph paper, tracing paper, blue print 
hangers, automatic (irregular) curves, ad- 
justable curves, eaten charting 
papers, etc. Write for illustrated bulletin. 
‘Wade Instrument Co., 2246-PW, Brooklyn 
Station, Cleveland, Ohio. 

















For the Engineer’s Library 


Brief reviews of the latest books, booklets and catalogs for the public works 
engineer. 





Aluminum Paint Manual: 


A complete text of 97 pages that 
gives reliable information on the sub- 
ject. Chapter headings are: Character- 
istics of aluminum paint; pigment for 
aluminum paint; vehicles, with descrip- 
tions; testing of aluminum paints; meth- 
ods of application as brushing, spraying, 
dipping, flow-coating, roller-coating and 
burnishing ; and detail directions for use 
on wood, steel, galvanized iron, tin plate, 
heated surfaces, aluminum, brick, con- 
crete, stucco, plaster, wallboard, com- 
position roofing, asphalt and tar surfaces 
and canvas. Interior painting, specifica- 
tions and recommendations for handling 
and storing are included. This will be 
sent on request to PuBLiIc Works, 310 
East 45th St., N. Y. 


Mechanized Pavements: 


A remarkably fine book for the high- 
way engineer, especially having to do 
with concrete pavements. Modestly listed 
as a catalog, it is more nearly a text of 
why and how expansion and contraction 
joints. The use and function of joints 
are covered by Clifford Older ; load trans- 
mission methods are discussed and vari- 
ous combinations of materials are de- 
scribed. Details are illustrated in work- 
ing drawings and specifications given. 
It is impossible to give here even a re- 
sume of all the valuable information pre- 
sented in the 76 pages of this text, but 
the highway engineer and contractor will 
find much of value and interest. The 
“Deflectoguide” is a brand new idea and 
worth considering. Book will be sent on 
request to Hayes Robertson, Highway 
Steel Products Co., Chicago Heights, Ill. 


Air Release Valve Data: 

At high points in pipe lines air col- 
lects and blocks the flow, either wholly 
or partly. The symptoms are often ob- 
scure. But if you are worrying over poor 
delivery from a pipe line, check it over 
for high points that are not equipped 
with air relief valves. Make a tap, and 
see if you don’t get some air out. If you 
do, install one of the valves described 
in a folder that has been issued by Sim- 
plex Valve & Meter Co., Philadelphia, 
Pa., and you’ll have permanent relief. 





TRANSITS * LEVELS 


New or Rebuilt 
Sale or Rent 
Complete and economical repairs 
to any make Transit or Level. 


We will .axe your old instruments in trade or buy 
them for cash. Write for — and Catalog 
P 


WARREN-KNIGHT CO. 


Manufacturers of Sterling Transits and Levels 
136 N. 12TH ST. PHILADELPHIA, PA. 











Also, there is good dope on what to do 
and how to do it. Ask for Bulletin 58. 


Chemical Feeding: 


Here is plenty of information on chem- 
ical feeding equipment, along with in- 
stallation drawings and pictures of many 
actual jobs. We take it these have been 
picked up by ‘‘Jeff’’ Corydon on his many 
trips with his well-known trailer. In the 
12 pages of this booklet are packed an 
astonishing amount of data and advice. 
Sent on request. Proportioneers, 9 Cod- 
ding St., Providence, R. I. 


The Venturi Meter: 


The venturi meter, one of the most 
helpful inventions in the water works 
field, has been celebrating a golden an- 
niversary, so that this excellent booklet is 
timely. It covers the characteristics and 
applications of the venturi tube and the 
venturi meter, lists dimensions, with 
minimum and maximum flows, and shows 
the application to registering, indicating 
and recording equipment, including the 
long distance Chronoflo. Builders Iron 
Foundry, Providence, R. I. Ask for 
Bulletin 293, which will be sent on re- 
quest. 


Porous Mediums: 


Selecting a proper porous medium for 
filtration, for aeration or other purposes 
should be based on a knowledge of the 
characteristics of these materials. This 
16-page booklet gives a lot of informa- 
tion of value to the sewerage or water- 
works engineer; curves for air flows are 
shown and installations. Norton Co., 
Worcester, Mass. 


Welded Piping: 

Includes methods for light and stand- 
ard pipe; layouts, drawings and speci- 
fications ; welded joints and fittings ; shop 
and field fabrication; and piping erec- 
tion. Linde Air Products Co., New York, 
a # 


Waterproofing: 


A loose-leaf catalog has been prepared 
by Presstite Engineering Co., St. Louis, 
Mo., which covers the use of Enamelite, 
an asphaltic mastic.for many kinds of 
waierproofing, including dams, sea walls, 
bridge abutments, retaining walls, etc. 
Detailed instructions for use are given. 


Preventing Welding Fires: 


A pocket-size 16-page booklet. Tells 
how fires may start, where to do the 
work, rules for preventing fires, and 
putting out fires. The rules for preven- 
tion are clear and simple and are illus- 
trated with sketches. Linde Air Products 
Co., New York, N. Y. 
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